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Arrhythmias 


Treatment of the Cardiac 


TRAVIS WINSOR AND NICHOLAS J. KHOURY* 


Hospital of the Good Samaritan and University of 


Southern California, Los Angeles 


Firry years have passed since the description 
of the string galvanometer by Willem Ein- 
thoven in 1903. This instrument has facilitated 
the study of the cardiac arrhythmias, and has 
made it possible to analyze in detail the effects 
of many drugs used for the treatment of these 
irregularities. In the early part of the century, 
Sir James Mackenzie, by employing the poly- 
graph, also made notable contributions rela- 
tive to the identification of the cardiac ar- 
rhythmias and their treatment with certain 
drugs. During the past half-century, many new 
drugs have been employed, and their actions 
have been carefully studied by means of mod- 
ern electrocardiographic and other technics. 
It is the purpose of this report to summarize 
the experience gained in treating the cardiac 
irregularities over the past 50 years by evalu- 
ating the work of other authors in the light of 
personal experience. The paper is intended to 


*From the Heart Research Foundation, Hospital of the Good 
Samaritan and the Department of Medicine, University of Southern 
California, Los Angeles, California. 


Some of the newer drugs were studied with financial aid from the 
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NICHOLAS J. KHOURY 


TRAVIS WINSOR 


be comprehensive in that most of the com- 
monly employed and some of the new agents 
are discussed. The details of administration of 
these agents are outlined to provide the reader 
with practical information of clinical value. In 
many instances, the treatment outlined is di- 
dactic, and it is realized that other treatment 
regimens may serve equally well. 

There are at least four basic principles 
which govern the treatment of patients with 
cardiac irregularities. These are: (1) treat- 
ment of the basic disease, (2) maintenance of 
blood pressure, (3) prevention or treatment 
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of cardiac decompensation, and (4) control 
of the arrhythmia. 


Treatment of the Basic Disease 


Cardiac irregularities may be caused by 
various disease processes. When these are cor- 
rected, the cardiac rhythm will be restored to 
normal. Some diseases which cause cardiac 
irregularities are hyperthyroidism; hypothy- 
roidism; rheumatic fever; coronary artery dis- 
ease; anemia; electrolyte disturbances; nephri- 
tis; vitamin deficiencies (e.g., beriberi), and 
toxemias or infections such as diphtheria, in- 
fectious mononucleosis and subacute bacterial 
endocarditis. Certdin drugs which are used to 
treat cardiac irregularities, for example, digi- 
talis and quinidine, also are capable of produc- 
ing these irregularities, and discontinuance of 
the administration of these drugs often is suf- 
ficient to restore a normal sinus rhythm. 


Maintenance of Blood Pressure 


The blood pressure should be determined 
frequently during therapy of cardiac arrhyth- 
mias as certain drugs, such as quinidine and 
PRONESTYL® (procaine amide), have a hypo- 
tensive effect. If the blood pressure falls as 
the result of peripheral vasodilatation, intra- 
venous administration of 0.6 cc. of a 0.1 per 
cent solution of NEO-SYNEPHRINE® hydrochlo- 
ride (phenylephftre-hydrochloride) will ele- 
vate the pressure acutely, but this effect lasts 
only about three minutes. One-half cubic centi- 
meter of a 1 per cent solution of this drug may 
be administered intramuscularly, and the fre- 
quency of administration may be determined 
by the blood pressure level. When the drug is 
administered in this manner, the duration of 
its action is about 20 minutes. The intrave- 
nous administration of 4 cc. 1 per cent Neo- 
synephrine hydrochloride fh 1000 cc. of a 5 
per cent aqueous solution of dextrose by the 
drip method will produce a sustained effect. 
The rate of administration also should be de- 
termined by the blood pressure level. 

Neo-synephrine is a useful drug because it 
slows the cardiac rate without producing seri- 
ous cardiac irregularities, coronary constric- 
tion or increased cardiac work. It has a direct 
constricting effect on the peripheral arterioles, 
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and this is the mechanism by which the blood 
pressure is elevated. The pulse rate is slowed 
reflexively as a result of the increased pressure 
in the carotid sinus and aortic arch, 

Four milligrams of LEVopHED® bitartrate 
( 1-norepinephrine bitartrate) in 1000 ce. of a 
5 per cent aqueous solution of dextrose may 
be administered intravenously by the drip 
method. The hypertensive effects of Levophed 
are similar to those of Neo-synephrine. This 
drug is more potent than Neo-synephrine and 
its effects are more difficult to control. It may 
be used, however, if Neo-synephrine is inef- 
fective. 

. asoxyL® hydrochloride (methoxamine hy- 
drochloride) should not be given to patients 
with coronary artery disease but is a suitable 
hypertensive agent if the coronary circulation 
is normal. The dose is 5 mg. for intravenous 
administration and 15 mg. for intramuscu- 
lar administration. Twenty-five milligrams of 
ephedrine sulfate may be administered intra- 
muscularly every four hours, but it is a less 
suitable agent since it produces cardiac ac- 
celeration, increases cardiac work, and may 
initiate ectopic beats and ventricular tachy- 
cardia or fibrillation. 


Prevention of Cardiac Decompensation 


Successful treatment of congestive heart 
failure often improves cardiac irregularities. 
The drug of choice for the treatment of con- 
gestive heart failure is digitalis, especially 
when combined with a diuretic regimen and a 
low sodium diet. 


Control of Cardiac Arrhythmias 


Most cardiac irregularities are caused by 
either overstimulation or depression of the 
myocardium, the sympathetic nervous system, 
the parasympathetic nervous system or some 
combination of these factors. The drugs use- 
ful for treating these abnormalities are those 
which have a normalizing effect on the struc- 
ture or system involved. The anatomy of the 
efferent nerve pathways of the parasympa- 
thetic and sympathetic nervous systems is 
shown in figure 1. In this figure, it can be 
seen that the sympathetic system has fibers 
which innervate the ventricles whereas the 
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parasympathetic system does not innervate 
this structure. Both systems innervate the auri- 
cles, the sinus and the A-V nodes. 

The cardiac rhythm is controlled for the 
most part by the relative concentrations of 
two chemical substances, acetylcholine from 
the parasympathetic system and epinephrine 
or epinephrinelike substances which are liber- 
ated from the nerve endings of the sympa- 
thetic system. The concentration of these sub- 
stances depends on the relative activities of 
the two systems which are stimulated by affer- 
ent impulses from the soma and viscera travel- 
ing within the sympathetic and parasympa- 
thetic nerves to the cardiac center in the brain 
(figure 2). Efferent sympathetic impulses 
travel from the brain through the cord and 
sympathetic ganglia to the auricles, ventricles, 
sinus and A-V nodes. A relatively high con- 
centration of epinephrine at the auricles pro- 
duces auricular ectopic beats; at the sinus 
node, it produces sinus tachycardia; at the 
A-V node, accelerated A-V conduction results, 
and, at the ventricle, ectopic beats are pro- 
duced. High concentrations of acetylcholine 
present at the auricles depress auricular con- 
traction, delay impulse formation at the sinus 
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FIGURE 1. Anatomy of efferent pathways of the para- 
sympathetic and sympathetic nervous systems. C repre- 
sents cholinergic fibers; A represents adrenergic fibers. 
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FIGURE 2. Afferent impulses from the soma and viscera 
travel within the sympathetic and parasympathetic nerv- 
ous systems to the brain. 
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node with resultant sinus bradycardia, and 
slow A-V conduction, thus producing a first 
or second degree A-V block. 


Sinus Arrhythmia 


This is a rhythmic alteration in heart rate 
associated with respiration. Normally, it oc- 
curs as the result of reflex cyclic changes in 
vagus tone. It is produced by stimulation of 
the vagus, inhibition of the sympathetic nerves 
or both, and is accentuated by deep breathing. 
The afferent limb of the reflex arc is from the 
lungs to the vasomotor center, and the effer- 
ent limb is from the vasomotor center to the 
sinus node. Sinus arrhythmia is abolished by 
breath-holding, exercise, drugs, general anes- 
thesia or fever. It is found normally in chil- 
dren and elderly persons, and pathologically 
it occurs with brain damage which produces 
an irritable parasympathetic nervous system. 
Treatment usually is not necessary; however, 
if desired, 50 mg. of BANTHINE® bromide 
(methantheline bromide) may be adminis- 
tered orally every four hours. 


Sinus Bradycardia 


This is defined as a cardiac rate below 60 
beats per minute which originates from a 
pacemaker in the sinus node (figure 3). It 
is due to (1) an increased vagal tone which 
produces an increase in the amount of acetyl- 
choline at the sinus node and thus slows the 
rate, (2) a decreased sympathetic tone which 
allows a relative overbalance of the para- 
sympathetic system, or (3) an inherent slow 
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COMMON CAUSE Ac TREATMENT 
Normal subjects Banthine 
Athletes Ephedrine 


Hypothyroidism 
Myocardial infarction 


FIGURE 3. Cholinergic vagus fibers innervate the sinus 
node, and their stimulation causes sinus bradycardia. 
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COMMON CAUSE 


TREATMENT 
Hyperthyroidism Reserpine 
Fever Alseroxylon 
Anemia Phenobarbital 
Infection 
Heart disease 
Atropine 
Caffeine 
Anxiety 


FIGURE 4. A pacemaker in the sinus node which dis- 
charges at a rapid rate is a common cause of sinus 
tachycardia. 


myocardial rhythmicity. It may be acute or 
chronic. Sinus bradycardia may be associated 
with acute gastric distention, vomiting, biliary 
or renal colic, myocardial infarction, hypersen- 
sitivity of the carotid sinus, hypothyroidism, 
malnutrition, pregnancy, jaundice, meningitis, 
typhoid fever and diphtheria. It also may be 
caused by digitalis, quinidine, and most para- 
sympathomimetic drugs. It may occur during 
sleep, in athletes and in some normal persons 
who have not had athletic training. 

Treatment of this arrhythmia is not neces- 
sary unless the heart rate is slow enough to 
interfere with the cardiac output. Treatment 
consists of correcting the underlying disease 
process, and administering parasympathetic 
blocking agents such as Banthine and sympa- 
thomimetic drugs such as ephedrine. Fifty 
milligrams of Banthine bromide is adminis- 
tered orally every four hours, or 25 mg. is 
administered intramuscularly every six hours. 
Three-eighths of a grain of ephedrine sulfate 
is administered orally three times a day, or 
10 mg. is administered intramuscularly every 
six hours. 


Sinus Tachycardia 


This is defined as a cardiac rate greater 
than 100 beats per minute for adults, the heart 
being driven by a pacemaker in the sinus node 
(figure 4). It is caused by overstimulation of 
the sinus node by the sympathetic nervous sys- 
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tem, inhibition of the parasympathetic system, 
inherent rapid myocardial rhythmicity, or a 
combination of these factors. Factors which 
stimulate the sympathetic nervous system are 
worry, fear, painful stimuli, or various sym- 
pathomimetic agents, such as BENZEDRINE® 
(racemic amphetamine sulfate) or DEXE- 
pRINE® (dextro-amphetamine ). Inhibition of 
the parasympathetic system is produced by 
many commonly employed antispasmodics, 
such as atropine. Factors which affect the 
rhythmicity of the heart directly are fever, 
thyrotoxicosis, acidosis, neoplasms, caffeine, 
nicotine and cardiac disease. Other causes of 
sinus tachycardia are anemia, beriberi, neuro- 
circulatory asthenia, respiratory distress and 
shock. 

Treatment consists of removing the cause, 
if possible, and decreasing anxiety by giving 
0.25 mg. of reserpine or 2 to 4 mg. of RAU- 
WILOID® (the alseroxylon fraction of Rauwol- 
fia serpentina) at night or 0.5 gr. of pheno- 
barbital three times a day. 


Sinus Arrest 


This is a temporary depression of the sinus 
node which results in transient standstill of 
the auricles and ventricles for one or several 
beats (figure 5). If sinus arrest is prolonged 
and no other cardiac structure takes over as 
pacemaker, cardiac standstill results. Sinus 
arrest is caused usually by increased vagal 
tone which depresses the sinus node by means 
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COMMON CAUSE TREATMENT 
Carotid sinus sensitivity Banthine 
Digitalis kc Aminophylline 
Quinidine Epinephrine 
Hyperpotassemia Ephedrine 
Vasovagal attack Atropine sulfate 
Surgery 


FIGURE 5. Cholinergic inhibition of the sinus node is a 
common cause of sinus arrest. Ventricular escape beats 
may occur as a result of a pacemaker in the ventricles 
and stimulate ventricular contractions. 
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AURICULAR STANDSTILL 





TREATMENT 
KC 
a Banthine 


Digitalis 
Quinidine 
Potassium 
Coronary artery 
disease 


COMMON CAUSE 


Aminophylline 
Epinephrine 
Ephedrine 


FIGURE 6. Cholinergic inhibition of the sinus node in- 
hibits auricular contraction. In the example, a pace- 
maker in the bundle of His drives the ventricles. 


of high concentrations of acetylcholine in the 
region of this structure. It may also be caused 
by aNhypersensitive carotid sinus, digitalis, 
quinidine, surgery (especially in and around 
the thorax) and psychogenic shock. Figure 5 
shows a period of sinus arrest with a yen- 
tricular escape beat which caused ventricular 
contrac @ffér which normal sinus rhythm 
occurred. 

In cases of recurrent sinus arrest, the ad- 
ministration of any ofending drug should be 
discontinued, and 50 mg. of Banthine bromide 
should be administered orally three times a 
day. Three-eighths of a grain of ephedrine 
sulfate may be administered orally three times 
a day to produce cardiac acceleration, and 3 
gr. of aminophylline may be given orally at 
similar intervals to stimulate the myocardium 
directly. 

For the treatment of acute attacks, 1/300 
gr. of atropine sulfate may be administered 
intravenously or by intracardiac injection, 
and this may be followed by the intracardiac 
injection of 1 cc. of a solution composed of 
1 part of a 1:1000 solution of epinephrine 
and 9 parts of physiologic saline solution. One 
cubic centimeter of this solution contains 0.1 
mg. of epinephrine. Larger doses of epineph- 
rine may be indicated in some cases, but such 


doses are dangerous because they may cause 
ventricular Nibrillation. 


Surgical f€fiervation of the sensitive carot- 
id sinus or intracranial division of the glosso- 
pharyngeal (ninth cranial) nerve on the sen- 
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Lower serum potassium 





sitive side has been carried out in cases of 
chronic or recurrent hypersensitivity of the 


carotid sinus. If complete cardiac standstill 
occurs, sternal frappage often will result*in 
the restoration of normal cardiac rhythm. In 
using this procedure, the physician places his 
left hand over the sternum and strikes the 
hand sharply with his right fist. The first evi- 
dence that cardiac rhythm is being restored 
may be the development of a cardiac irregu- 
larity. Sternal frappage may be used before 
using electric stimulators or before opening 
the thorax for cardiac massage. 


Auricular Standstill 


This is a cessation of auricular contraction 
resulting Trom™ disease or depression of the 
sinus node (figure 6). In this condition, the 
auricles fail to beat but the ventricles continue 
to contract. Depression of the sinus node may 
be due to increased vagal tone, which can be 
abolished by the_intravenous administration 
of 1/300 gr. of atropme or by the intramuscu- 
lar administration of 1/150 gr. of this drug. 
Digitalis, quinidine and Pronestyl also will 
depress the sinus node. Injury of the sinus 
node may be due to coronary artery disease 
or other cardiac disease. 

Auricular standstill may be associated with 
hyperpotassemia. It usually occurs when the 
value for the serum potassium is 10 mEq. per 
liter or higher. In cases of hyperpotassemia, 
the concentration of serum potassium should 
be lowered by a_low potassium diet, by the 
intravenous administrati ce. of a 10 
‘Per cent solution of calcium gluconate three 
times a day, by the intravenous administration 
of 1000 cc. of a 10 per cent aqueous solution 
of dextrose twice a day, by the administration 
of 8 units of crystalline insulin twice a day 
before meals, by the intramuscular adminis- 
tration of 100.mg. of cortisone acetate three 
times a day for four Sr five days, or by the 
administration of 30 mg. of potassium-free ex- 
change resin* daily by mouth or in an enema. 

When auricular standstill is due to coronary 
insufficiency, coronary dilators, such as PERI- 


*This drug is manufactured by the Smith, Kline & French Labora- 
tories of Philadelphia. At present, it is available only for clinical 
investigation. 
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TRATE® (pentaerythritol tetranitrate ), are ad- 
ministered with drugs such as aminophylline 
and ephedrine sulfate which have a stimulat. 
ing effect on the myocardium. Peritrate is ad- 
ministered four times a day in doses of 10 
mg., aminophylline is administered orally, 
three times a day, in doses of 3 gr., and ephe- 
drine sulfate is administered orally, three 
times a day, in doses of 3x 


oT 
gr. 


Premature Contractions 

Premature beats are cardiac contractions 
which occur early in time. Ectopic beats are 
contractions arising from an abnormal site in 
the heart, and extrasystoles are added beats 
(figure 7). These beats may arise from the 
auricles, the A-V node or the ventricles. and 


~~ 
may be caus@d by any process which inter- 


feres with the nourishment or metabolism of 
the myocardium. Ectopic beats, especially ven- 
tricular beats, usually are not indicative of 
cardiac disease when their onset is early in 
life and when they disappear with exercise. 
They usually are indicative of cardiac disease 
when they appear late in life and are brought 
on by exercise. Treatment of ectopic beats is 
not necessary if the beats are benign or in- 
frequent and do not disturb the patient unduly. 

Auricular premature contractions may be 
caused*by-orgamie disease or chemical irrita- 
tion of the auricles, e.g., hyperthyroidism, in- 
fections or anesthetics, especially ether; or 
they may be produced by overstimulation of 
the sympathetic nervous system by excitement 
or stress. Qral administration of 3 gr. of quini- 
dine sulfate four times a day usually is effec- 
tive in controlling the auricular premature 
contractions regardless of cause. As an alter- 
native, 500 mg. of Pronestyl hydrochloride 
may be administered orally, three times a day, 
but this is considerably less effective. 

Nodal premature beats may be primary as 
a résult of overstimulation of the A-V node by 
means of the sympathetic nervous system, 
chemical agents or organic_disease, or they 
may be secondary to depression of the sinus 
node. Administration of 3 gr. of quinidine 
sulfate, four times a day, usually is effective 
against nodal premature beats of the primary 
type. Parasympathetic blocking agents, such 
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as Banthine bromide, usually are effective 


against premature beats of the secondary type. 
This drug is administered orally, four times a 
day, in doses of 50 mg. 

Ventricular premature beats may be caused 
by organic disease, or chemical irritation of 
the ventricles. such as results from excessive 





amounts of epinephrine, caffeine, nicotine or 
alcohol, or by overstimulation of the sympa- 
thetic nervous system. Unifocal ventricular 
premature contractions, when occasional, may 
not be of clinical significance. Multifocal ven- 
tricular premature contractions usually are in- 
dicative of the administration of excessive 
amounts of digitalis or of the presence of 
severe organic disease. 

The oral administration of 3 gr. of quini- 
dine sulfate four times a day is more effective 
than the oral administration of 500 mg. of 
Pronestyl hydrochloride three times a day. 
Digitalis frequently is effective when ectopic 
beats are associated with heart failure; how- 
ever, this drug also may cause ventricular pre- 
mature beats, especially if it is given in large 
doses. When these beats are due to apexcess 
of, digitalis. the oral administration of 2 gm. 
of potassium chloride three times a day for 
two or three days or the oral administration 
of 50 mg. of Banthine bromide four times a 
day usually is effective. The administration of 
the digitalis should be discontinued. 


Paroxysmal Tachycardia 


Paroxysmal tachycardia in an adult is diag- 
nosed when the cardiac rate is greater than 
100 beats per minute and when the heart is 
driven by a pacemaker in the auricle or A-V 
node (figure 8). It may be caused by hyper- 
thyroidism, mitral stenosis, coronary artery 
disease. bundle of Kent syndrome ( Wolff- 
Parkinson-White syndrome), smoking, alco- 
hol, gastrointestinal upsets, infection, and 
tumors and space-occupying lesions of the 
mediastinum. It also may occur in persons 
who apparently are normal and who do not 
appear to have any cardiac disease. 

Auricular tachycardia may result from an 
org Sttetesrerrt an auricle, chemical stimula- 
tion of the auricles, stimulation of the sympa- 
thetic nervous system or depression of the 
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parasympathetic nervous system. 

Nodal tachycardia may be primary or sec- 
ondary. Primary nodal tachycardia is due to 
organic or chemical stimulation of the A-V 
node or to relative stimulation of the sympa- 
thetic nervous system. Secondary nodal tachy- 
cardia is due to depression of the sinus node. 

An acute attack of paroxysmal tachycardia 
should not be considered a cardiac emergency 
since most attacks are of short duration and 
terminate spontaneously. If the attacks are 
due to drugs or to systemic disease, the ad- 
ministration of the offending drug should be 
discontinued and the underlying disease should 
be treated. Treatment that is hazardous should 
not be employed because of the benign nature 
of most of the attacks. 

The treatment of paroxysmal auricular 
tachycardia is as follows: The patient should 
sit on the edge of the bed, hold his breath, 
and lean forward and strain. He then should 
lie in bed and elevate his legs in the upside- 
down bicycle position to increase the pres- 
sure in the carotid sinus. The recommended 
treatment includes the oral administration of 
6 gr. of quinidine sulfate and *4 gr. of NEM- 
BUTAL® every four hours until four doses 
have been given. The patient should rest in 
bed until the attack ceases. 

The intravenous administration of 6 cc. of 
liquid CepILANip® (lanatoside C). which con- 
tains 1.2 mg. of lanatoside C and is two- 
thirds of the digitalizing dose, or the intra- 
muscular administration of a similar dose of 
CEDILANID-pD® (desacetyl lanatoside C) usually 
is effective, especially if pressure is applied 
to the carotid sinus 20 to 30 minutes after the 
drug is given. Intramuscular administration 
of 1 ce. of a 1:2000 solution of prosticmin® 
(neostigmine) sometimes is effective. 

Another drug that has proved effective is 
Neo-synephrine hydrochloride, administered 
intravenously by the drip method in a dose of 
2 cc. of a 1 per cent solution in 500 ce. of 
physiologic saline solution. The rate of ad- 
ministration should be sufficient to elevate the 
blood pressure about 15 per cent, and the solu- 
tion should be given under electrocardio- 
graphic control. 

Intravenous administration of 100 mg. of 
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Pronestyl hydrochloride every two minutes 
also is effective. The total dose should not ex- 
ceed 750 mg. The blood pressure should be 
taken every three minutes while the drug is 
being administered, and Neo-synephrine hy- 
drochloride should be used to elevate the 
blood pressure if necessary. The intravenous 
administration of 0.6 cc. of a 0.1 per cent 
solution of this drug or the intramuscular ad- 
ministration of 0.5 cc. of a 1 per cent solution 
usually is sufficient. Large doses of Pronesty] 
hydrochloride should not be administered 
without electrocardiographic control. 

Pressure on the carotid sinus may be used 
when the patients are young, but it should not 
be used in treatment of elderly persons be- 
cause the pressure might result in cerebral 
anemia and hemiplegia. Also the use of pres- 
sure on the eyeballs has caused detachment of 
the retina. 

Since MECHOLYL® (metacholine) has a 
drastic action, it usually is not indicated. It 
may be used, however, if atropine is available 
for intravenous administration. Vasoxyl hy- 
drochloride has been administered intrave- 
nously in cases in which there was no evi- 
dence of coronary artery disease. It should 
not be used if this disease is present. Apomor- 
phine and ipecac are undesirable because of 
their side effects. They are unnecessary be- 
cause better forms of treatment are available. 

Prophylactic treatment is indicated if the 
attacks occur more frequently than every three 
months and are of long duration, if there is 
an underlying cardiac disease which makes 
the attacks detrimental to the patient, or if 
the patient suffers from undue anxiety as a 
result of the attacks. Oral administration of 
12 gr. of quinidine daily in divided doses 
usually is adequate. If this is not effective, 
powdered digitalis leaf may be used. If the 
patient is of average size, 1.5 gm. of this drug 
is given in divided doses in a period of five 
days. Thereafter, 0.1 gm. may be given daily. 

The treatment of paroxysmal nodal tachy- 
cardia that is secondary to depression of the 
S-A (sino-auricular ) 
administration of parasympathetic blocking 


node consists of the 


agents, such as Banthine bromide, and stimu- 
lation of the S-A node by the use of amino- 
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PAROXYSMAL AURICULAR TACHYCARDIA WITH BLOCK 
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CAUSE TREATMENT 
Digitalis Stop digitalis 


Cardiac disease Potassium 


FicuRE 9. Irritable foci in the auricles and bundle of 
His with inhibition of the A-V node, often through vagal 
stimulation, result commonly from digitalis and produce 
paroxysmal auricular tachycardia with block. 


phylline. Banthine bromide is administered 
intravenously in doses of 3 to 5 mg. Three 
grains of aminophylline may be administered 
orally three times a day, 3%4 gr. in 10 cc. of 
sterile water may be given intravenously twice 
a day, or 74% gr. in the form of a rectal sup- 
pository may be given twice a day. If nodal 
tachycardia is due to stimulation of the A-V 
node, 3 gr. of quinidine may be administered 
orally or intramuscularly four times a day. 
Larger doses may be necessary. 


Paroxysmal Auricular 
Tachycardia with Block 


This is characterized by a rapid series of 
auricular contractions arising from a_ pace- 
maker in the auricle with irregular conduction 
through the A-V node to the ventricle (figure 
9). It usually is caused by digitalis intoxica- 
tion, but it may occur in patients with organic 
cardiac disease who are not receiving digitalis. 

In cases in which it is due to digitalis, the 
administration of the drug should be stopped, 


AURICULAR FIBRILLATION 











A " 






























































CAUSE TREATMENT 
Hyperthyroidism Prophylactic 
Infarction Quinidine 
Infection Acute attack 
Mitral stenosis Digitalis 
Coronary insufficiency Quinidine 
Hypertension 

Digitalis 


FicuRE 10. Auricular fibrillation is produced by multiple 
irritable foci in the auricles with an irregular ventricu- 
lar response. 





Ye 


and 2 gm. of potassium chloride or potassium 


citrate should) be administered) orally, four 
times a day, for two or three days, Potassium 
should be given carefully to patients with renal 
disease because it might cause hyperpotas 
semia which produces cardiac depression. tn 
emergencies, slow intravenous administration 
of 3 or dem, of potassium chloride in 500 ce, 
of a S per cent aqueous solution of dextrose, 
under electrocardiographic control, is) effec 
live in restoring sinus rhythm. If this fails, 
Pronestyl hydrochloride or quinidine sulfate 


mury be administered intravenously. 
furicular Fibrillation 


This is a state of rapid tibrillatory move 
ments of the auricles with ventricular contrac 
tions which occur irregularly and at a slower 
rate (figure LO). The auricles are ineffective 
as a pump, and functionally they remain in 
diastole. Although auricular fibrillation almost 
always is caused by cardiac disease, it may 
occur in normal persons or it may be caused 
by myocardial infarction, acute rheumatic car 
ditis, acute infections, mediastinal tumors, 
hyperthyroidism, rheumatic mitral stenosis, 
hypertension, constrictive pericarditis or cot 
onary artery disease. [It also may be caused 
by digitalis and other drugs. 

The the 


treated if possible. This applies particularly to 


cause of fibrillation should) be 
hyperthyroidism and active rheumatic heart 
disease. Ina high percentage of eases in which 
the fibrillation has been present for less than 
six weeks, it can be converted to sinus rhythm 
by the administration of quinidine sulfate; in 
cases in which it is of longer duration, it often 
is refractory to treatment, and it can be con 
verted to sinus rhythm in only about 50 pet 
cent of these cases. In more than half of the 
cases in which the fibrillation is converted in 
this manner, it recurs within six months. The 
attempted conversion carries with it a mor 
tality rate of 2 to S per cent owing to emboli 
from the auricles or the toxic effects of the 
quinidine sulfate. 

Treatment of the fibrillation is by intensive 
administration of quinidine sulfate as follows: 
two hours for 


On the first day, 3 gr. every 


tive doses; on the second day, © gr. every two 


110 


hours for five doses; and, on the third day, 9 


vr. every two hours for five doses. Larger doses 
of quinidine sulfate usually are not tolerated 
well. After the fibrillation has been converted 
to sinus rhythm, this rhythm should be main. 
tained by the oral administration of 12 er, of 
quinidine sulfate daily in divided doses, 

It recently has been advocated that, to help 
prevent embolism, an anticoagulant such as 
heparin should be administered every 12 hours 
for five days before an attempt is made to con. 
vert the fibrillation to sinus rhythm. A concen. 
trated aqueous solution of heparin (200 mg. 
per cubic centimeter) is used. The dose of 
the drug is based on the body weight, and is 
as follows: 200 mg. per LOO pounds, 250 mg. 
per 150 pounds, and 300 mg. per 200 pounds, 

\ 3) in. No. 26 needle is used, and the 
solution is injected deeply into the subcuta- 
neous tissue over the iliac bone to avoid intra 
muscular injection, A track of highly concen 
trated material is left by injecting the drug 
while the needle is withdrawn, The coagula 
tion time is determined before the initial in 
jection and before every second injection. The 
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Quinidine (Normal Sinus Rhythm) 





CAUSE TREATMENT 


Hyperthyroidism Cedilanid D 


Organic heart disease Quinidine 
Rheumatic mitral stenosis 

Infarction 

Infection 

ricure LL. Upper tracing: auricular flutter which often 


is produced by an irritable focus in the auricles. Middle 
tracing: auricular fibrillation digitalis. 
Lower tracing: sinus rhythm which appeared when digi 
talis was stopped and quinidine was administered. 


produced — by 
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dose is reduced if the coagulation time is long- 
er than 30 minutes. 

If the cardiac rate is rapid and if conver- 
sion of the fibrillation to sinus rhythm is not 
desirable, the cardiac rate may be slowed by 
the administration of digitalis. Digitalis leaf. 
1.5 gm., is administered in divided doses in a 
period of three to five days, with a mainte- 
nance dose of O.1 gm. daily thereafter. This 
type of treatment is quite satisfactory, espe- 
cially if the venous pressure, circulation time 
and vital capacity are normal at the comple- 
tion of the treatment. 


Auricular Flatter 


This is a rapid series of auricular contrac- 
tions usually occurring at a rate of less than 
350 per minute (figure LL). The ventricular 
rate is equal to or less than the auricular rate. 
Auricular flutter is a serious cardiac irregu- 
larity because of the rapid rate at which im- 
pulses are conducted to the ventricles. Con- 
version of this irregularity to sinus rhythm is 
somewhat safer than the conversion of auricu- 
lar fibrillation because emboli at the periphery 
are less likely to occur. Auricular flutter is 
more likely to be transient than auricular 
fibrillation; however, persistent auricular flut- 
ter does occur. Auricular flutter occurs com- 
monly with organic cardiac disease, such as 
chronic rheumatic valvular disease, rheumatic 
myocarditis, hypertension, acute infections, 
hyperthyroidism and arteriosclerotic heart dis- 
ease. It is produced commonly by quinidine 
and rarely by digitalis. 

Cardiologists do not agree regarding the 
treatment of auricular flutter; however, it is 
agreed that this arrhythmia should be con- 
verted to sinus rhythm if at all possible. The 
treatment of an acute attack is as follows. A 
short-acting, rapidly dissipated, digitalizing 
agent is administered on an intensive sched- 
ule in an attempt to convert the auricular 
flutter to auricular fibrillation. Cedilanid-D is 
used for this purpose. A full digitalizing dose 

8 cc." ) is administered immediately by the 
intramuscular route; 2 ce. is given two hours 


*Cedilanid-D is supplied in ampules for intramuscular or intravenous 
administration, Each cubic centimeter of the solution in the ampules 
contains 0.2 mg. of the drug. 
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CAUSE TREATMENT 
Congenital heart disease Prophylactic 

1-V septal defect Discontinue drugs 
Infection Banthine 


Coronary dilator 
Peritrate 


Rheumatic fever 
Coronary artery disease 


Drugs Ephedrine 
Quinidine, Pronestyl Aminophylline 
Digitalis Syncopal attack 
Toxic siates Norisodrine 
Diphtheria Isuprel 
Uremia Epinephrine 


Vagal stimulation 
Carotid sinus 


ricure 12. Upper tracing: second degree A-V block with 
dropped beats. This often results from vagal inhibition 
of the A-V node or from organic disease of this struc- 
ture. Middle tracing: third degree A-V block with idio- 
ventricular rhythm. This usually results from organic 
disease of the A-V node with a pacemaker in the sinus 
node and in the ventricles. Lower tracing: third degree 
A-V block with junctional rhythm. This usually is due 
to organic disease of the A-V node with pacemakers in 
the sinus node and in the junctional tissue. 


later, and a similar dose is given at the end 
of another two hours. 

An electrocardiogram should be taken be- 
fore the injection of the first dose, two hours 
after the third injection, and before each sub- 
sequent injection, in order to detect the onset 
of digitalis toxicity as evidenced by a pro- 
longed P-R interval or ectopic beats. Addi- 
tional doses of 2 cc. are given intramuscularly 
at intervals of two hours until signs of toxicity 
(nausea and characteristic electrocardiograph- 
ic changes) appear or until the auricular flut- 
ter is converted to auricular fibrillation. 

If auricular fibrillation occurs, no more 
Cedilanid-D is given for three days in order 
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to allow the drug to be excreted from the body. 


Often, auricular fibrillation reverts spontane- 
ously to normal sinus rhythm. If this does not 
oceur, quinidine sulfate should be adminis- 
tered on an intensive schedule as described 
previously. If sinus rhythm occurs, a mainte- 
nance dose of 12 gr. of quinidine sulfate is 
administered daily in divided doses. If this 
treatment is not effective, digitalis and quini- 
dine sulfate may be administered together. 

In cases of auricular flutter, the patient is 
digitalized to prevent congestive heart-failure 
and to prevent a lL: conduction which would 
result in a rapid ventricular rate. This occurs 
commonly after administration of quinidine 
sulfate has slowed the auricular contractions. 
Two electrocardiograms should be made daily 
to detect bidirectional, ventricular, ectopic 
heats, which may result from the simultaneous 
administration of quinidine and digitalis, and 
often precede ventricular fibrillation and 
death. 

In the prophylactic treatment of auricular 
flutter, approximately 12 gr. of quinidine sul- 
fate is administered daily in divided doses. 


Larger doses are necessary in some cases. 
Auriculoventricular Block 


There are three types of auriculoventricular 
block: (1) first degree block, which is charae- 
terized by a prolongation of the P-R interval 
without dropped ventricular beats; (2)  see- 
ond degree block, which is characterized by 
dropped beats (this may or may not be of the 
Wenckebach type), and (3) 
bleck, in which there is an independent beat- 


third degree 


ing of the auricles and ventricles (figure 12). 

Third degree auriculoventricular block with 
idioventricular rhythm is diagnosed when the 
electrocardiogram reveals evidence of two car- 
diac pacemakers, one above the A-V_ node 
(usually the sinus node) and the other below 
the A-V node in the ventricle. The electro- 
cardiogram shows wide QRS complexes and 
a ventricular rate which is considerably slow- 
er than the auricular rate. 

Third degree auriculoventricular block with 
nodal or junctional rhythm is diagnosed when 
two pacemakers are present, one above the 
A-V node, usually in the sinus node, and the 
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other below the A-V node in the junctional 
tissue. The electrocardiogram shows QRS com. 
plexes which are not unduly wide and a ven. 
tricular rate which is only slightly slower than 
the auricular rate. 

Auriculoventricular block may be due to 
functional or organic heart disease. First de- 
veree A-V block is sometimes functional and 
is due to increased vagal tone, whereas second 
and third degree blocks usually are due to or- 
ganic disease of the A-V node. Various causes 
of A-V block are coronary artery disease; 
drugs such as quinidine, Pronestyl and digi- 
talis; rheumatic heart disease involving the 
A-V node; congenital heart disease, especially 
interventricular septal defects; toxic states; 
uremia, and myxedema. A-V_ block often is 
associated with syncope due to ventricular 
standstill or ventricular fibrillation. 

The treatment of first or second degree A-\ 
block is as follows: The underlying disease 
process should be treated. If the block is due 
to digitalis or quinidine, the administration 
of these drugs should be stopped. If it is due 
to coronary artery disease, a coronary dilator 
such as Peritrate, 10 mg. three times a day, 
should be used. 

A dose of 1/300 gr. of atropine sulfate 
should be administered intravenously, under 
electrocardiographic control, to determine if 
the block is due to excessive vagal tone. If the 
block is corrected by this drug, 50 mg. of 
Banthine bromide is given orally every four 
hours. If the block persists after the adminis- 
tration of the atropine, direct-acting myo- 
cardial stimulants, such as aminophylline. 
ephedrine sulfate, PAREDRINE® hydrobromide 
and barium chloride, are used. Aminophylline 
is administered orally, 3 gr. four times a day, 
or 7's gr. in a rectal suppository is given 
every six hours. Ephedrine sulfate is adminis- 
tered orally, three times a day, in doses of “x 
er. Paredrine hydrobromide is administered 
orally, three times a day, in doses of 20 mg.. 
and barium chloride is administered four 
times a day in doses of 10 mg. Barium chlo- 
ride is not employed commonly because it is 
likely to cause ventricular fibrillation. 

Quinidine and other myocardial depressants 
are contraindicated here because they may 
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cause a greater degree of A-V block. Digitalis 
should be used with great caution, but it 
should be used if congestive heart failure is 
present. 

The objective of the treatment of third de- 
gree A-V block is to prevent ventricular arrest 
or ventricular fibrillation and to establish sinus 
rhythm. To accomplish this objective, the 
drugs used for the treatment of first and sec- 
ond degree block should be employed as out- 
lined previously, but other agents are neces- 
sary. When the ventricular rate becomes very 
slow, for example, 20 to 25 beats per minute, 
the patient should take three inhalations of a 
powder containing 25 per cent of NORISO- 
pRINE™ sulfate (isopropylarterenol sulfate ), 
or 15 mg. of isupREL™ hydrochloride (iso- 
propylarterenol hydrochloride) should be ad- 
ministered sublingually. 

The results of the treatment of acute at- 
tacks of syncope, that is, Stokes-Adams at- 
tacks, are uncertain. It should be determined 
electrocardiographically whether the attacks 
are due to ventricular fibrillation or to ven- 
tricular arrest. If they are due to ventricular 
fibrillation, the intravenous administration of 
Pronestyl hydrochloride is indicated, but this 
drug must be given cautiously because ven- 
tricular arrest frequently follows its adminis- 
tration. If this should happen to occur, a sharp 
blow on the chest occasionally is effective in 
this 
should be tried. Intracardiac injection of 0.1 


starting ventricular contractions, and 


mg 


g. of epinephrine may be used if the blow 


on the chest is ineflective. 
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USE TREATMENT 
igitalis Stop digitalis 
inidine Give quinidine if 


tdioc disease 


fections 


this is not the cause 


FIGURE 13. Interference dissociation is caused by two 
pacemakers, one in the sinus node and one in the A-V 
node. Incomplete interference dissociation is shown in 
this illustration. 
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When auriculoventricular block occurs in 
the course of an operation, other methods of 
treatment are necessary. In certain cases, elec- 
tric defibrillation and periodic stimulation of 
the heart by direct or indirect application of 
electrodes may be practical. 


Interference Dissociation 


This is an independent beating of the auri- 
cles and ventricles, the ventricular rate being 
the same or slightly faster than the auricular 
rate. Auriculoventricular dissociation may be 
incomplete or complete (figure 13). 

Incomplete auriculoventricular dissociation 
results from two pacemakers competing with 
each other for dominance. The sinus node 
stimulates the auricles and the A-V node stim- 
ulates the ventricles. Usually, the auricular 
activation wave cannot advance to the ven- 
tricles because of the refractory period of the 
ventricles. Occasionally, however, a sinus stim- 
ulus reaches the A-V node early enough to 
cause ventricular contraction with normal con- 
duction from the auricles to the ventricles. 

In complete interference dissociation, sinus 
impulses are not transmitted through the A-V 
node at any time, and the auricles and ven- 
tricles always are beating independently of 
each other. Auriculoventricular dissociation 
may be caused by drugs such as digitalis; by 
infections such as rheumatic fever, diphtheria 
and pneumonia; and by myocardial infarction. 

If the dissociation is due to an underlying 
disease, the disease should be treated: if it is 
due to digitalis, the administration of this 
drug should be discontinued. Quinidine may 
he useful to decrease the cardiac irritability. 


False Bundle-Branch Block 
False bundle-branch block ( Wolff-Parkin- 


son-White syndrome), which also is called 
anomalous atrioventricular conduction, is a 
condition characterized by a typical electro- 
cardiogram which exhibits short P-R intervals 
and wide QRS complexes. Patients with this 
type of tracing are prone to have attacks of 
rapid heart action, such as auricular, nodal 
or ventricular tachycardia, auricular flutter or 
fibrillation, or other irregularities. In certain 
instances, this condition is due to transmis- 
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VENTRICULAR TACHYCARDIA 
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CAUSI TREATMENT 


( oronary attery disease 
Digitalis 

Pronestyl 

Infection 

Rheumatic myocarditis 


t pinephe ine and « ye lopropane 


Prophylactic 
Quinidine 
Pronestyl 

Acute attack 
Pronestyl 
Quinidine 
Digitalis 


Potassium 


rice Ph Ventricular tachyeardia is caused by eclopu 


pacemakers inoone or both ventricle 


sion of the auricular accession wave along an 
WCCOSSOLY muscle bundle, the bundle of Kent, 
which runs from the auricles to the ventricles. 
Treatment is not required unless cardiac an 
rhythmia develops. At this time, quinidine is 
the drug of choice, although other agents may 
be employed for the particular cardiac irregu 
larity which develops. 


Ventricular Tachycardia 


This is a rapid series of ventricular contrac 
tions independent of auricular activity and 
arising from an irritable foeus in the ventricle 
(figure bh). The ORS complexes may origi 
nate from a single focus (unidirectional), or 
from multiple foci (bidirectional). The ven 
tricular rate varies from LOO to 300 beats per 
minute, This arrhythmia may be caused by 
digitalis; Pronestyl; epinephrine, especially 
when this drug is administered with cyelo 
propane; coronary artery disease; myocardial 
infarction; rheumatic fever, or a bundle of 
Kent. 

Ventricular tachyeardia is a cardiac emer 
geney, and it should be treated immediately. 
The cause of the arrhythmia should be re- 
moved, Lf it is due to digitalis or other drugs, 
the administration of the offending drug 
should be discontinued. Pronestyl hydrochlo 
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ride in doses of LOO mg. may be administered 
intravenously every two minutes under elec. 
trocardiographic control, the total dosage not 
to exceed 750 mig, The blood pressure should 
be taken every three minutes while this drug 
is being administered. If hypotension should 
develop, 0.6 cc. of a O01 per cent solution of 
Neo-synephrine hydrochloride should be. ad. 
ministered intravenously, 

If the Pronestyl hydrochloride is not sue- 
cessful in controlling the attack, 0.8 gm. of 
quinidine gluconate in 500 ec, of a 5 per cent 
aqueous solution of dextrose should be given 
intravenously in a period of not less than one 
hour. This solution also is administered under 
continuous clectrocardiographic control. More 
than this amount usually is unsafe since con- 
version to sinus rhythm sometimes oceurs an 
hour or more after the administration of the 
drug has been discontinued, 

Quinidine gluconate or sulfate also can be 
administered intramuscularly. The dose is the 
same as the oral dose, that is. 3 gr. four times 
a day. The blood pressure should be taken 
periodically, Tf hypotension should develop, 
it can be treated by elevating the patient’s legs 
and by administering Neo-synephrine hydro- 
chloride. 

If cardiac dilatation, congestive heart fail- 
ure or pulmonary edema develops, 8 ce. of 
liquid Cedilanid (1.6 mg. of Cedilanid) should 
he administered immediately by the intrave- 
nous route, or 8 cc. of Cedilanid-D should be 
administered intravenously or intramuscularly. 

If Pronestyl and quinidine fail to control 
the ventricular tachyeardia, full digitalizing 
doses of digitalis may be employed, although 
the advisability of using this drug in the treat- 
ment of ventricular tachyeardia is debatable. 
Potassium chloride, 2 gm. three times a day, 
may be administered orally if the tachycardia 
is due to an excess of digitalis. 

lor the prophylactic treatment of ventricu- 
lar tachyeardia, the oral administration of 12 
gr. of quinidine sulfate daily in divided doses, 
or even double this amount, is satisfactory in 
most cases, Administration of 1.5 gm. of digi- 
talis leaf in divided doses over a period of 
three to five days and the subsequent adminis- 
tration of a daily maintenance dose of 0.1 gm. 
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has been given with success in a small per- 


centage of cases. 
Ventricular Fibrillation 


Ventricular fibrillation is a rapid series of 
inco-ordinate ventricular contractions due to a 
state of increased irritability of the ventricular 
musculature (figure 15). When persistent, it 
is associated with syncope as a_ fibrillating 
ventricle fails to maintain blood pressure, and, 
as a rule, death occurs within three minutes. 

This arrhythmia may be caused by myo- 
cardial infarction, hyperkalemia, anesthesia, 
Pronestyl, quinidine and digitalis. It is par- 
ticularly likely to occur in patients with com- 
plete A-V block. 

When ventricular fibrillation constitutes an 
acute medical emergency, the cause should be 
removed, if possible, and LOO mg. of Pronestyl 
hydrochloride should be administered intra- 
venously, every two minutes, under electro- 
cardiographic control. The total dose of this 
drug should not exceed 750 to L000 mg. If 
cardiac arrest follows the administration of 
Pronestyl hydrochloride, intracardiac injee- 
tion of O.1 ce. of a 1: 1000 solution of epi- 
nephrine is indicated, 

When ventricular fibrillation occurs in the 
course of an operation, oxygen should be ad- 
ministered by positive pressure breathing to 
control the respirations. A thoracotomy is per- 
formed and cardiae massage is employed. An 
electric shock is used, or a 2 per cent solution 
of procaine hydrochloride may be injected 
into a ventricle to cause defibrillation with 
cardiac arrest. The myocardium, which is in 
ventricular standstill, may be stimulated with 
an electric cardiac pacemaker or by  intra- 
cardiac injection of O.1 ce. of a 1: 1000 solu- 
tion of epinephrine. 


Discussion 


The treatment of the cardiac irregularities 
has been discussed from a rather dogmatic 
point of view in an attempt to crystallize the 
experience of cardiologists in the management 
of patients with the common cardiac irregu- 
larities. The general approach to the problem 
is to determine if there is an altered state of 
irritability of the myocardium or of the auto- 
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CAUSE TREATMENT 
Digitalis Prophylactic 
Quinidine Quinidine 
Pronesty| Acute attack 
Anesthesia Cardiac massage 
Infarction Pronestyl 
A-V block Quinidine 
Hyperkalemia Electrical defibrillation 
Pacemaker 


ricure 15. Ventricular fibrillation may result from mul- 
tiple irritable foci in the ventricles or from stimulation of 
the adrenergic fibers of the sympathetic nervous system, 


nomic nervous system, and to correct this ab- 
normality by the proper selection of drugs. 
The drugs which are employed fall into six 
categories. These will be discussed singly. 

The myocardial stimulants or the drugs 
acting directly on the myocardium to increase 
metabolic activity are epinephrine, amino- 
phylline, Norisodrine, Isuprel, caffeine, cal- 
cium salts and barium chloride. These agents 
have the property of producing cardiac ac- 
celeration, and they increase the excitability 
of the musculature and the conduction sys- 
tems. They are used when there is depression 
of the myocardium, for example, in cases of 
A-V block and cardiac standstill. 

The myocardial depressants are quinidine, 
Pronestyl, potassium and digitalis. These 
agents are employed when there is excessive 
stimulation of the myocardium, for example, 
with ectopic beats, auricular and ventricular 
fibrillation, auricular flutter, or with auricular. 
nodal or ventricular tachycardia. 

The parasympathomimetic agents have an 
action similar to that produced by stimulation 
of the parasympathetic nervous system. They 
include Mecholyl, Prostigmin, st1¢MONENE® 
(benzpyrinium bromide ), morphine, veratrum 
viride, digitalis and digitalislike drugs, apo- 
morphine, ipecac, reserpine and Rauwiloid. 
(Neo-synephrine, Levophed and Vasoxyl have 
a similar action which is secondary to eleva- 
tion of the blood pressure, but these drugs do 
not belong in this class.) The parasympatho- 
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CHARACTERISTICS OF DIGITALIS AND DIGITALISLIKE DRUGS 
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FIGURE 16. Characteristics of digitalis and digitalislike drugs. 


mimetic drugs are useful in the treatment of 
paroxysmal auricular or nodal tachycardia. 
Reserpine and Rauwiloid are especially useful 
in the treatment of sinus tachycardia due to 
anxiety. 

The parasympathetic blocking agents inter- 
fere with the action of the parasympathetic 
nervous system. They include Banthine, pRo- 
BANTHINE®, atropine and belladonna. There 
are many other compounds of a similar type. 
These agents decrease parasympathetic tone 
and are used in the treatment of sinus ar- 
rhythmia, sinus bradycardia, sinus arrest, and 
first, second, and, at times, third degree A-\ 
block. 

The sympathomimetic agents have an ac- 
tion similar to that produced by the stimula- 
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tion of the sympathetic nervous system. These 
include epinephrine, ephedrine, Paredrine, 
Isuprel and Norisodrene. These agents are 
useful in the treatment of first, second or third 
degree A-V block. 

The sympathetic blocking agents are reser- 
pine, Rauwiloid, HypERGINE® (dihydrogen- 
ated ergot alkaloids) and hexamethonium. 
Reserpine, Rauwiloid and Hydergine block 
centrally. Hexamethonium blocks the sympa- 
thetic and parasympathetic nerves at the gan- 
glia. Some of these agents may be employed 
for the treatment of sinus tachycardia or cer- 
tain types of premature contractions. 

Two of the most important agents for the 
treatment of the cardiac arrhythmias are digi- 
talis and quinidine. There are many digitalis 
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preparations available, each of which has its 
special characteristics concerning the onset, 
and duration of action, and the rate of excre- 
tion. Their actions may be short or long, and 
for this reason the various preparations are 
suitable for treatment of acute and chronic 
cardiac arrhythmias. A comparison of these 
characteristics is shown in figure 16. It can 
be seen that digitalis leaf and digitoxin from 
the purple plant are slow in onset of action, 
have a long duration of action, and a slow 
elimination rate. Acetyldigitoxin from the yel- 
low plant and gitalin are excreted more rapid- 
ly than is digitoxin obtained from the purple 
plant. piGoxIN® has a still shorter onset of 
action, duration of action, and excretion rate, 
and may be employed orally or parenterally 
when a quick-acting agent is indicated. 
Cedilanid is a very short acting, relatively 
safe, intravenous preparation from the yellow 
digitalis plant, which is well suited for the 
treatment of certain acute cardiac irregulari- 
ties. Cedilanid-D is employed in similar doses 
but has the advantage of being suitable for 
either intramuscular or intravenous adminis- 
tration. Acetylstrophanthidin acts exceeding- 
ly quickly and its duration of action is short. 
This agent is not yet available for clinical use. 
It is important to note that certain prepara- 
tions usually produce nausea as the first sign 
of intoxication. This provides a useful and 
safe means of controlling the case. All of these 
agents have the typical actions of digitalis, 
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that is, they increase vagal tone, depress the 
myocardium, augment ventricular contractions 
in the failing heart, decrease the size of the 
dilated heart, and increase the cardiac output 
in the failing heart. Digitalis is indicated in 
auricular and nodal tachycardia, auricular 
fibrillation and flutter and, of course, in con- 
gestive heart failure. Toxic reactions to digi- 
talis are treated by discontinuing the drug and 
by giving potassium, Banthine and, perhaps, 
Pronestyl. 

Quinidine is available as the sulfate or the 
gluconate, and may be given by the oral, in- 
tramuscular or the intravenous route. Quini- 
dine gluconate may be given by continuous 
intravenous drip; however, this method is 
rarely indicated and should be employed only 
by those fully familiar with this agent. The 
toxic manifestations following quinidine ad- 
ministration are idiosyncrasy, hypotension, 
respiratory failure, congestive heart failure, 
ventricular fibrillation, muscular weakness, 
vertigo and exfoliative dermatitis. There is no 
specific antidote for this agent; however, Neo- 
synephrine, aminophylline, oxygen and digi- 
talis may be employed as supportive therapy. 


Summary 


The generally accepted procedures and 
drugs for the treatment of the common cardiac 
irregularities have been discussed and evalu- 
ated in the light of the personal experience of 
the authors. 


Endocrine Therapy in Gynecology 


WILLARD ALLEN* 


Washington University School of Medicine, St. Louis 


Tue majority of my 
comments will pertain 
to the use of the sex 
steroids and to the en- 
docrine problems which 
face the gynecologist 
and, also, the general 
practitioner. 

The general princi- 
ples of endocrine ther- 
apy can be summarized 
as follows: (1) Hor- 
mones may be used in cases in which there is 
a proved deficiency of a particular hormone: 
(2) they may be used in cases in which there 
is no obvious or proved hormonal deficiency 
if one feels that the addition of a particular 
hormone may be beneficial, and (3) over- 
doses of hormones may be administered for 
the specific purpose of producing alterations 
which may be beneficial in a particular case. 


WILLARD ALLEN 


The Menopause 


I shall first discuss one of the chief indi- 
cations for the use of the female sex hormone. 
estrogen. A condition which is seen frequently 
and in which many of the symptoms are due 
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to estrogen deficiency is obviously the meno- 
pause. The word menopause should probably 
not be used to designate anything other than 
what the word means, namely, the cessation 
of the menstrual periods. The term meno- 
pausal syndrome does not mean the presence 
of a menstrual disturbance; it usually indi- 
cates the presence of hot flashes and a multi- 
tude of other symptoms. In the menopausal 
syndrome the symptoms frequently begin to 
appear some years before the actual cessation 
of the menstrual periods. Usually, when the 
menstrual periods have ceased, the majority of 
the symptoms may be considerably alleviated. 
At any rate, within a year or two after cessa- 
tion of the periods in the majority of patients, 
there are few symptoms except occasional, and 
usually nontroublesome, hot flashes. 

In the treatment of the menopause with 
estrogen, there are, of course, several practical 
approaches. One has to decide what hormones 
to use and how to use them. At present, there 
are excellent preparations available for oral 
use as well as good preparations for intramus- 
cular injection. Generally speaking, one can 
accomplish as much with oral therapy, pro- 
vided the dose is adequate, as one can accom- 
plish with intramuscular injection. The ther- 
apy is simpler when the hormone is given 
orally, and is usually just as satisfactory to the 
patient. In treating patients with the meno- 


POSTGRADUATE MEDICINE 




















pausal syndrome, the usual dose approximates 
the physiologic dose, which is an amount of 
estrogen that might normally be expected to 
be produced during the normal reproductive 
years. This is not a large dose. If one is speak- 
ing of stilbestrol, the dose seldom needs to be 
more than 0.5 mg. a day. Many patients will 
be effectively relieved of their symptoms with 
only 0.25 mg. or sometimes even 0.1 mg. per 
day. When patients require 5 or 6 mg. of stil- 
bestrol per day, one should strongly suspect 
that the effect is psychic, not physiologic. 

When natural estrogens are used by mouth, 
the dose does not need to be very great, al- 
though it should be said immediately that 
with most preparations at least 10 times as 
much needs to be given orally as is needed 
parenterally. In the case of sodium estrone 
sulfate, or perhaps I should say the prepara- 
tion which contains sodium estrone sulfate 
and other conjugated steroids from the urine 
of pregnant mares, the customary dose is 1.25 
mg. or less per day. An occasional patient may 
need 2.5 mg. daily. To pick out one prepara- 
tion used intramuscularly, say estradiol ben- 
zoate, it is seldom necessary to give more than 
1 mg. per week. There are now several prepa- 
rations on the market for parenteral use which 
have a prolonged effect. These are consider- 
ably simpler to use than the shorter-acting in- 
jectable estrogens. Some of these preparations 
have an effect for at least three weeks, and 
perhaps even a month. This, of course, simpli- 
fies markedly the use of injectable material. 

A word should be said about the diagnosis 
of the menopause. There are no laboratory 
tests which are genuinely beneficial. As ovari- 
an activity declines and disappears, the folli- 
cle-stimulating hormone in the urine increases 
considerably. This is virtually diagnostic of 
ovarian deficiency. It is not, however, an in- 
dication for therapy. I need only point out 
that higher levels of follicle-stimulating hor- 
mone continue many years after menopause 
has occurred and after all the customary symp- 
toms have disappeared. Similarly, the vaginal 
smear is not of particular value in determin- 
ing the need for therapy. It may be quite help- 
ful in determining whether or not a sufficient 
quantity of estrogen has been given to pro- 
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duce the normal biologic effect on the vagina, 
namely, full cornification. Used in that light, 
the vaginal smear is helpful. But, just as in 
the case of the determinations of the follicle- 
stimulating hormone, the vaginal smear many 
years after the menopause indicates estrogen 
deficiency, but the symptoms have all dis- 
appeared; hence no therapy is indicated. 


Atrophic Vaginitis 


There are two instances, one in childhood 
and the other in the postmenopausal state, in 
which, in the absence of any of the usual meno- 
pausal symptoms, it may be desirable to use 
estrogens. I refer to the atrophic vaginitis 
which is seen in elderly women and occasion- 
ally in childhood. Formerly, we used to sup- 
pose the vaginitis in children was specific, 
that is, due to Neisseria gonorrhoeae. This, 
nowadays, is seldom the case, but in many 
children vaginitis still develops because of 
contamination of the vagina by stools and 
urine and occasionally even by foreign bodies. 

It is very simple to treat vaginitis in chil- 
dren. This can be done by the use of vaginal 
suppositories, and, in some cases in which 
this does not seem feasible, it is quite easy to 
insert with a medicine dropper a few drops 
of any oily solution containing estrogen. The 
amount can be quite small, 2 or 3 drops per 
day for about two weeks. Usually, the vaginitis 
disappears promptly. In the postmenopausal 
women, the simplest procedure is to use sup- 
positories, usually stilbestrol suppositories con- 
taining 0.5 mg. each. In the elderly women, 
estrogen given vaginally this way is frequently 
quite helpful in treating urethral caruncle. 
The estrogen stimulates the lining of the va- 
gina and, at the same time, causes the caruncle 
to be covered over with more normal vaginal 
epithelium. This, obviously, is not the proce- 
dure in cases in which there is a large caruncle. 
These patients should be treated surgically. 


Overdosage of Estrogens 


Next, I would like to make a few comments 
about deliberate overdosage with estrogen. 
Are there any situations in which anything is 
to be gained by overdosage? The answer to 
this is that there are at least two, and possibly 
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three such situations. Whenever one uses over 


doses of estrogen, spontaneous ovulation. is 
abolished. This effect is mediated by way of 
the pituitary body because large quantities 
of estrogen suppress the output of follicle-stim- 
ulating hormone and hence interfere with the 
processes of OV ulation. 

One of the simple excuses for using estro 
gen in this way is to be found in’ essential 
dysmenorrhea. The administration of over 
doses of estrogen, beginning about LO days 
before the expected onset of ovulation, will 
almost invariably suppress ovulation. Prac 
tically, this means that if one gives 5 or 6, 
maybe LO mg. of stilbestrol per day by mouth 
for about three weeks, beginning at the third 
or fourth day of the menstrual flow, the next 
period will occur about one month after the 
last period. This period, however, occurs be- 
cause of withdrawal of estrogen and is in every 
sense of the word an artificially induced period. 
Surprisingly enough, the induced period is 
frequently not accompanied by cramps. 

The old saying that essential dysmenorrhea 
means an ovulatory eyele is still true. This ob- 
viously is not a method to be used indefinitely 
for the treatment of dysmenorrhea, but is a 
method which can be used on special ocea 
sions to abolish a painful period, when for 
good reason the person wishes to have a rela 
tively painless period. There is no real harm 
in this procedure since on discontinuance of 
the use of estrogen, after two or three cycles. 
normal ovulation is resumed. Usually, dysmen- 
orrhea reappears with the first ovulatory cycle. 

\nother instance in which overdosage with 
estrogen is helpful is in’ patients with pro- 
longed functional uterine bleeding. The estro- 
gen in this instance, surprisingly enough, stops 
the bleeding after a few days in most cases. 
\t the same time, it induces ovarian deficien- 
ey. When the administration of estrogen is 
discontinued after about three weeks, with- 
drawal bleeding usually occurs, and, follow- 
ing this, normal cycles may be resumed. This 
therapy does not in any way alter the basic 
abnormality which induced the failure of ovu- 
lation and the functional uterine bleeding. In 
these two examples of overdosage with estro- 
gen, the amount necessary is approximately 
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5 to 10 times the physiologic dose. In terms 
of stilbestrol, this being the hormone most fre- 
quently used for this purpose, the dose does 
not need to be more than LO mg. per day. In 
most cases, 5 mg. daily will suppress ovulation. 

There is another rather paradoxical use for 
stilbestrol. This is in the treatment of endo- 
metriosis. Stilbestrol, as pointed out originally 
by Karnaky, when given in gradually increas- 
ing amounts so that after two to three weeks 
of medication the daily dose is approximately 
100 mg., does decrease the painful symptoms 
associated with this disease in a high pereent- 
age of cases. The general rule is that the ther- 
apy should be continued for three to six 
months. During this period, there may be pig- 
mentation of the nipples and areolae in many 
cases, some enlargement of the uterus, and 


frequently a little pinkish, even bloody, vagi- 


ag 
nal discharge. This bleeding is an indication 
of induced hyperplasia of the endometrium. 

Karnaky feels that the nodules may disap- 
pear. It seems, however, that in many cases 
there is no palpable difference in the size of 
endometrial implants in the uterosacral liga- 
ments or cul e-sac, and, certainly, in enlarged 
ovaries due to endometriosis, there is not much 
change. The beneficial results are presumably 
brought about by increased vascularity of the 
pelvic structures which produces a loosening 
of adhesions if they are present, and perhaps. 
the good results may be due to the suppression 
of the progestational phase in the endometrial 
implants. Stilbestrol, when used for the treat- 
ment of endometriosis, undoubtedly complete 
ly suppresses ovarian activity. This eliminates 
progesterone and hence eliminates the periodic 
growth resulting from the production of pro- 
gesterone in the ovulatory cycle. 

I should say that, in my own opinion, endo- 
metriosis can frequently be corrected fairly 
effectively by conservative operations if they 
are not postponed too long. The use of stil- 
bestrol, it seems to me, finds its place in pa- 
tients in whom the diagnosis is relatively cer- 
tain and in whom one would not wish to go 
to the extreme of removing the ovaries as a 
means of quieting the growth of the endo- 
metriosis. Surprisingly enough, many patients 
treated with stilbestrol remain relatively symp- 
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tom free for many months after the resump- 
tion of normal cycles. In fact, a few such 
patients have had children. 


Progesterone 


| now come to a discussion of the uses of 
progesterone. Progesterone is produced dur- 
ing the second half of the normal cycle and 
produces the progestational changes which oc- 
cur in the endometrium and which make im- 
plantation of the embryo possible. This leads 
immediately to the question of the use of 
progesterone in the treatment of abortion, 
either threatened or habitual, and possibly 
also in some cases of infertility in which the 
endometrium may not be adequately prepared 
for satisfactory implantation of the embryo. 
The frequency of abortion is probably at 
least as high as 10 per cent in all pregnancies. 
Every obstetrician knows that the majority of 
all such miscarriages occur as a result of de- 
fective development of the embryo. At least 
one can say with some certainty that in most 
spontaneous abortions the fetus is either ab- 
sent or, if present, has certainly not developed 
anywhere near the size which it should have 
developed for the period of gestation. Ob- 
viously, the use of progesterone or any other 
hormone for the prevention of abortion in 
these cases is completely contraindicated. 
Unfortunately one cannot always tell by ex- 
amining a patient who is bleeding and threat- 
ened with a miscarriage whether or not the 
embryo is normally developed. In most cases, 
one cannot speak with any degree of certainty 
to this point. In some instances, it is rela- 
tively obvious from examination that the uter- 
us is smaller and more firm than it should be 
for the period of gestation. In these cases, it 
is certainly unwise to try to prevent the com- 
pletion of the miscarriage by natural methods. 
Secondly, there is very little evidence on 
hand at the present time to indicate that abor- 
tions of normal embryos occur because of 
progesterone deficiency. On the other hand, it 
is well known from experiments on animals 
that the removal of the ovaries. which are the 
source of progesterone, almost invariably leads 
to miscarriage. In the rabbit, removal of the 
ovaries leads to resorption of the embryos in 
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the early stage of pregnancy, or to premature 
delivery if removed later in the pregnancy. 
There is a great temptation to transfer this in- 
formation obtained by experiments on animals 
to the human being with the expectation that 
progesterone would be quite effective in the 
prevention of miscarriage. Unfortunately, ad- 
ministration of progesterone to the patient 
threatened with a miscarriage probably has 
little real effect. 

There are other cases, much more rare to 
be sure, in which pregnancy terminates habit- 
ually before viability. In these cases, the pa- 
tients can be categorized as having habitual 
miscarriage or habitual premature labor. In 
many of these patients the embryos are nor- 
mally developed. My own feeling about the 
treatment of such patients is that if one is to 
use progesterone its administration should be 
hegun well before the expected time of mis- 
carriage or premature labor. Also, the dose 
should be considerable. The amount of pro- 
gesterone produced during normal pregnancy 
is not known directly. One would suppose. 
however, from the amounts of pregnanediol 
excreted during pregnancy, that the production 
of progesterone by the mother in early preg- 
nancy may be 40 to 50 mg. per day and toward 
the end of pregnancy perhaps 200 or 300 mg. 
per day. It seems logical, therefore, to give 
substantial amounts of progesterone if one ex- 
pects to obtain any physiologic activity from it. 

The difficulty in using progesterone is that 
it is a rapidly metabolized compound, and 
hence it really should be given every day. 
Likewise, progesterone is not very soluble in 
sesame oil, the usual agent used for the solu- 
tion of the progesterone. To give 200 mg. per 
day of a solution containing 50 mg. per cubic 
centimeter obviously requires the injection of 
4 ce. per day. Whether or not one can accom- 
plish much with 50 or 100 mg. per day is not 
at all certain. There is one additional point 
that needs to be mentioned, however, namely, 
that in patients who have repeated miscar- 
riages the likelihood of spontaneous cure is 
considerable until a patient has had at least 
three spontaneous miscarriages. In fact, one 
can say that four consecutive miscarriages are 
required before one can appraise the effect 
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of a hormone such as progesterone. 


In treating habitual abortion and habitual 
premature labor, one inevitably must think 
about the use of stilbestrol. Stilbestrol, as you 
know, has been recommended for use during 
pregnancy. It is undoubtedly not dangerous, 
but it is highly dubious whether or not stil- 
bestrol really has any beneficial effect on such 
complications as bleeding and premature labor 
which occur during pregnancy. | do not mean 
by this, of course, that one should not use 
stilbestrol at all. In patients who have bad ob- 
stetric histories of this sort, one is tempted to 
use almost anything, in fact, is almost forced 
to use something in the hope that at least one 
pregnancy will go to term. 

There are other uses of progesterone which 
are well established and which are genuinely 
beneficial. There are two conditions in which 
ovulation fails to occur, hence in which there 
is no production of progesterone. These con- 
ditions manifest themselves either as func- 
tional uterine bleeding or as secondary amen- 
orrhea. Both of these are usually due to failure 
of ovulation. First, speaking of functional 
uterine bleeding, especially the kind that is 
seen in females less than 20 years of age, the 
usual history is that the periods initially may 
have been regular, but then amenorrhea ap- 
pears. After a short period of amenorrhea, 
bleeding begins and may occur sporadically 
or even continuously for weeks or even months. 
Endometrial biopsy usually shows an interval 
type of endometrium or cystic hyperplasia. 

The administration of progesterone for a 
few days is promptly followed by desquama- 
tion of the endometrium. This is called chemi- 
cal curettage, because, when the administra- 
tion of progesterone is discontinued, bleeding 
and desquamation of the endometrium follow 
within two or three days. There are several 
ways of giving the progesterone. One is to 
give 10 mg. a day for six days: another, to 
give 25 mg. a day for three days: and another, 
to give 50 to 100 mg. in a single dose. Pro- 
gesterone can also be used buccally, although 
this is not quite as satisfactory as giving the 
hormone by injection. The buccal dose is from 
50 to 100 mg. per day for five or six days. In 
some cases, it is desirable to give estrogen 
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for two weeks prior to the progesterone. 

Also, there are some preparations on the 
market in which the progesterone is combined 
with estrogen. These are all equally effective. 
| think it can be said with considerable cer- 
tainty that progesterone is quite satisfactory 
in the treatment of functional uterine bleeding 
in most cases in which the patients are in the 
younger age group. In the older age group, 
that is, those approaching the menopause, the 
hormone exerts the same effect and is equally 
beneficial. In the menopausal or premeno- 
pausal patients who have functional bleeding, 
spontaneous cures do occur; however, it is 
necessary to do an endometrial biopsy and a 
biopsy of the cervix to find out more spe- 
cifically what may cause bleeding, because in 
this age group cervical cancer, endometrial 
cancer and benign tumors may be responsible. 

In secondary amenorrhea, in which the ova- 
ries are producing a moderate amount of estro- 
gen, the injection of progesterone according 
to the schedule just outlined for use in fune- 
tional uterine bleeding is completely satisfac- 
tory. Almost invariably, a menstrual period 
will occur as a result of the withdrawal of pro- 
gesterone, and menstrual periods frequently 
will occur spontaneously afterward. 

There is one additional aspect to the use 
of progesterone in secondary amenorrhea. It 
serves as a very good test for the production 
of estrogen by the ovaries. Progesterone exerts 
little or no effect on the endometrium in the 
patient whose ovaries are not producing estro- 
gen. Consequently, when progesterone is given 
in adequate doses and withdrawal bleeding 
does not occur, one immediately suspects that 
the ovaries are producing little or no estro- 
gen. The procedure is simple. One tests the 
capacity of the endometrium to break down 
following progesterone withdrawal without the 
prior administration of estrogen. If bleeding 
fails to occur, then estrogen is given for about 
three weeks, and in the last few days of this 
period, progesterone is given intramuscularly. 
Here. withdrawal bleeding usually occurs. 

I also should mention that an occasional 
patient in the younger age group who has sec- 
ondary amenorrhea and fails to respond to 
this scheme for the testing of estrogen produc- 
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tion and the capacity of the endometrium to 
break down following withdrawal, should be 
curetted because some patients who have failed 
to respond to progesterone under presumably 
ideal circumstances are found to have tuber- 
culosis of the endometrium. The failure of 
bleeding to occur in patients with tubercu- 
losis of the endometrium is not necessarily 
due to ovarian dysfunction. Bleeding may not 
occur because the endometrium is so altered 
by the tuberculosis that it is not capable of 
breaking down on either estrogen or proges- 
terone withdrawal. 

I would be somewhat remiss if I did not 
mention that hormone therapy in secondary 
amenorrhea and in functional uterine bleed- 
ing may not be the answer to the problem. 
The basic cause for the failure of ovulation, 
regardless of whether the patient has func- 
tional bleeding or secondary amenorrhea, is 
frequently not known, nor is it possible at the 
present time to determine why ovulation is not 
occurring. This brings up the question of what 
factors do lead to ovarian deficiency prior to 
the normal time of the menopause. It is well 
known that some patients with functional dis- 
turbances of ovarian activity may have hypo- 
thyroidism. Other patients may be in poor gen- 
eral health; other patients may be anemic, and 
some patients may have combinations of all 
“shot- 
gun” therapy as a means of stimulating ovari- 
an activity, the therapy consisting of thyroid, 
vitamins, and, sometimes, iron. In this same 
connection, one might also mention that there 
is an occasional patient with protracted uterine 
bleeding who has thrombopenic purpura and 
in whom the only manifestation of the disease 
is excessive menstrual bleeding. 


these factors. It is not illogical to use 


Estrogen-Androgen Therapy 


I now come, in conclusion, to a discussion 
of a somewhat different but related problem. 
This is the use of estrogen and androgen ther- 
apy, and also the use of androgens. Overdos- 
age with androgen suppresses ovulation in 
much the same way as overdosage with estro- 
gen does. The real objection to using male 
sex hormones for this purpose is that this hor- 
mone is virilizing. I think that, as time has 
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gone on, less and less male sex hormone is 
being used for gynecologic endocrine prob- 
lems. This cannot be said, however, with ref- 
erence to the combination of male sex hor- 
mone and female sex hormone. There is little 
doubt but that estrogen by itself is much more 
effective in controlling symptoms of the meno- 
pause than is androgen. However, one of the 
real objections to the use of estrogen in meno- 
pausal and postmenopausal patients is that the 
prolonged use of estrogen almost invariably 
leads to bleeding. It behooves the doctor to 
realize this bleeding does not mean cancer. 

It is very simple to find out without detailed 
diagnostic procedures whether or not the 
bleeding is related to the sex hormone that is 
being administered. All that is necessary is 
that the administration of estrogen be discon- 
tinued, and, in practically every case in which 
the bleeding is due to the estrogen, it will stop 
in approximately two weeks. If bleeding con- 
tinues beyond two to three weeks, one then 
should certainly do at least a suction biopsy 
in the office and more probably a complete 
curettage. The reason that androgen has been 
added to estrogen in treating menopausal and 
postmenopausal patients is that androgen to 
a certain extent is antiestrogenic, and it im- 
proves the patient’s vigor probably much more 
completely than does estrogen. Patients re- 
ceiving androgens go into positive nitrogen 
balance. This can be reflected in better health. 

The combination hormones are, therefore, 
placed on the market with the idea that they 
can be used for the better treatment of meno- 
pausal and postmenopausal patients, the andro- 
gen supposedly reducing the bleeding tenden- 
cies from the estrogen, and the estrogen, in 
turn, reducing the virilizing properties of the 
androgens. Whether or not this is a complete- 
ly safe and sane interpretation of the reasons 
for the combination | cannot say, nor can | 
say that the combination behaves as it is sup- 
posed to. The fact remains, | think, that this 
combination therapy is being used extensively. 
I do not believe there is any real danger in 
the use of this mixture, but it certainly is not 
a preparation that one should give to a patient 
and have her take indefinitely without being 
seen periodically by the physician. 
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The Care of the Seriously 
lll Asthmatic Patient 
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The patient with se- 
vere asthma may re- 
quire prompt treatment 
if disastrous conse- 
quences are to be 
avoided. Although 
most patients respond 
rapidly to therapy, an 
occasional patient will 
respond slowly or not 
at all. It is particularly 
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toward the care of such 
refractory asthmatic patients that’ these re- 
marks are directed. 

In the management of asthma, there are 
certain objectives which one wishes to achieve. 
First, one wishes to control the environment 
of the patient who is acutely ill with asthma. 
Next, one wishes to bring about relief of the 
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troublesome symptoms the asthmatic patient 
is experiencing. The third objective is one of 
controlling the complications of asthma and 
those coexisting diseases which are influenc- 
ing the severity of the patient's distress. 


Control of the Environment 


In the matter of controlling a patient’s en- 
vironment, it is most desirable that hospitali- 
zation be considered. This is particularly true 
for the patient who is seriously ill with asthma 
and who is responding poorly to measures 
which have been introduced for his care in 
the home. A hospital room immediately re- 
moves the patient from contact with rugs. 
draperies, dust, respiratory irritants and other 
offending allergens which may be present. in 
his home. When possible, dustproof covers 
should be applied to the mattress and pillows 
of the hospital room prior to the patient's 
arrival. Kapok should be avoided as a substi- 
tute for feathers because patients frequently 
are allergic to it. Foam rubber pillows and 
mattresses are satisfactory for most allergic 
patients. Sweeping should be avoided in the 
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room, since it resuspends dust in the air. 
Floors should be cleaned with a damp cloth. 
The better control of humidity and of tem- 
perature in the hospital greatly favors healing 
of bronchitis. During seasons when pollens to 
which a patient may be sensitive are in the 
air, a pollen filter should be placed in the hos- 
pital window to permit only pollen-free air te 
enter the room. Obviously, doors, transoms 
and other means by which pollen-laden air 
might enter a room should be kept closed. 

My colleagues and I prefer to place the pa- 
tient with asthma in a private room. In a ward 
it is most difficult to control cosmetic prepara- 
tions of other patients, dust and pollen. Asth- 
matic patients often have their greatest trou- 
ble during the night. This engenders in other 
patients an apprehension which is very con- 
tagious. Another advantage of hospitalization 
is that of getting a patient away from overly 
anxious and solicitous relatives. 

Many measures introduced into the therapy 
of asthma are more readily available in the 
hospital than in the home. Such measures in- 
clude the inhalation of therapeutic gases, the 
use of parenteral fluids, and the prompt ad- 
ministration of injected medications. If, how- 
ever, hospitalization is not available, many 
therapeutic measures can be adapted to use in 
the home. 


Production of Symptomatic Relief 


Patients who are in the throes of an attack 
of asthma require prompt attention. If medi- 
cation to relieve asthma is administered early, 
the total amount necessary usually is less. Con- 
versely, if one allows an attack of asthma 
to become well advanced without instituting 
therapeutic measures, more medication is then 
necessary. 

Bronchodilators—First in measures for 
symptomatic relief, | should like to consider 
the use of bronchodilators. The most effective 
of these is epinephrine. My colleagues and | 
commonly use it in an aqueous solution, giv- 
ing from 0.25 to 0.5 ce. hypodermically. We 
prefer the repeated use of smaller doses of 
epinephrine at 20 minute intervals to the oc- 
casional use of larger injections. The timid 
and inadequate use of epinephrine probably 
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has been the basis for more disastrous results 
in the treatment of asthma than has the ex- 
cessive use of this drug. Epinephrine should 
be used in smaller and less frequent doses in 
those patients who present the relative con- 
traindications of old age, vascular disease and 
hypertension. It is true, however, that when 
such patients have severe asthma they may 
suffer more trauma from the struggle with 
asthma than they might from the epinephrine 
which would effectively afford relief. Individ- 
ual variation in patient response may permit 
smaller doses in certain subjects. 

We prefer the use of epinephrine in aqueous 
solution to that dissolved in oil. Such vehicles 
prolong the duration of its effect but permit 
the absorption of epinephrine at times when 
it inay be less urgently needed. Also they cur- 
tail the absorption of the drug at times when 
the need for it is great. 

Certain chronically ill patients may need to 
have repeated injections of epinephrine over a 
prolonged period. It is desirable to instruct 
such patients in the self-administration of this 
drug. Patients who can inject epinephrine 
meet the onset of an attack of asthma with far 
more confidence when not depending on an- 
other person for this service. 

Certain patients may derive benefit from a 
nebulized bronchodilator to permit early and 
readily available treatment for asthma. Two 
types of solutions are widely used. One con- 
sists of epinephrine in solutions of 1 to 3 per 
cent. More recently another similar substance 
has been introduced. This is isopropylnor- 
epinephrine, which manifests fewer cardio- 
vascular side effects than epinephrine while 
retaining its asthma-relieving property. Iso- 
propylnorepinephrine is available for nebuli- 
zation in a 0.5 and a 1 per cent solution. 
Likewise this material may be given by sub- 
lingual use in a tablet form. It is also avail- 
able as a powder for use by insufflation. It 
should not be injected. The relief produced 
by epinephrine and by isopropylnorepineph- 
rine is prompt though transitory. 

Another important group of bronchodilat- 
ing drugs for the management of asthma is 
ephedrine and similar drugs. These induce a 
moderate epinephrinelike effect which is pro- 
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longed over a period of four to six hours. 


Ephedrine likely owes its effectiveness to its 
capacity to slow the rate of enzymatic destruc- 
tion of endogenous epinephrine. The usual 
dose of ephedrine sulfate is 3s gr. (0.024 gm.) 
administered orally at intervals of four hours. 
lor some patients ephedrine may be contra- 
indicated because of undue cerebral excitation 
or cardiovascular symptoms which occur fol- 
lowing its use. In elderly men who have a 
degree of urinary obstruction the use of ephed- 
rine may accentuate this problem. 

If the patient’s tolerance for ephedrine is 
poor, there are other ephedrinelike drugs 
such as methoxyphenamine hydrochloride 
(ORTHOXINE®) or phenylpropanolamine hy- 
drochloride (PROPADRINE®) which are useful. 
Their side effects are fewer than are those of 
ephedrine. However, their influence on asthma 
is also somewhat less. 

Among the xanthine derivatives, amino- 
phylline is the most important in the manage- 
ment of asthma. This drug is most effective 
when administered intravenously. My col- 
leagues and | employ doses of 3°4 to 74% gr. 
(0.25 to 0.5 gm.) in each liter of the intrave- 
nous fluids used initially to hydrate the asth- 
matic patient. In the occasional critically ill 
patient it may be necessary for a more con- 
centrated aminophylline solution to be admin- 
istered directly into the vein. If this is neces- 
sary, one should use a 3°4 gr. (0.25 gm.) 
dosage in at least 10 cc. of diluent, and the 
drug should be administered very slowly. 
Aminophylline given by oral administration 
and that administered rectally are somewhat 
helpful in reducing the severity and frequency 
of milder nocturnal asthmatic attacks. Amino- 
phylline suppositories containing 715 gr. or 
similar amounts of the drug dissolved in tap 
water may be administered rectally for a pro- 
longed antiasthmatic effect. The influence of 
such rectal medication extends over perhaps 
an eight hour period. In certain patients rec- 
tal or perianal irritation develops, precluding 
the further use of aminophylline by this route. 

Gas inhalation therapy—For the therapeu- 
tic administration of gases to the asthmatic 
patient my colleagues and | prefer to use the 
BLB mask. There are reasons for this prefer- 
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ence. Such a mask may be applied or removed 
more easily than a nasal catheter or an oxy- 
gen tent in accordance with the varying needs 
of the asthmatic patient. For a seriously ill 
asthmatic patient in whom continuous oxygen 
therapy is necessary, an oxygen tent may 
prove more suitable than the mask. 

The gases which we most often employ in 
inhalation therapy are oxygen or oxygen di- 
luted with helium. Helium has a unique physi- 
cal property of flowing with ease through con- 
stricted passages such as narrowed bronchi. 
A mixture containing 80 per cent helium and 
20 per cent oxygen is available for adminis- 
tration and may be given directly. However. 
we usually administer such a helium-oxygen 
mixture diluted with an equal part of oxygen 
alone. In either event a flow of 6 to 9 Ll. a 
minute usually affords symptomatic relief. 
One should ensure that the rebreathing bag of 
the BLB mask is not completely emptied at 
the end of inspiration. Although gas inhala- 
tion therapy does not relax bronchospasm, it 
does enable the patient to breathe more easily. 
The patient’s voice will assume a high-pitched 
character during the time that the mixture of 
helium and oxygen is being administered. 
This occurs because of the vibration of vocal 
cords in a less dense gas. Unless patients are 
so advised they are likely to become alarmed. 

The occasional patient who has advanced 
pulmonary emphysema may be adversely af- 
fected by oxygen therapy. In such individuals 
a degree of oxygen want affords a critical 
stimulus to the flagging respiratory center. 
The sudden change afforded by oxygen ther- 
apy often may allow a depression of the re- 
spiratory center, causing apnea and uncon- 
sciousness. When such a condition exists, one 
must reduce substantially the amount of oxy- 
gen used, retaining only that which will afford 
some relief but which still does not remove a 
critical stimulus that oxygen want affords. 

In recent years there has been considerable 
interest directed toward positive-pressure 
breathing devices such as the Bennett valve 
and the Mine Safety valve. While an occa- 
sional patient seems to derive benefit from the 
use of these, most asthmatic patients prefer 
not to use such machines. It is of interest. 
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however, that asthmatic patients commonly 
provide a measure of positive pressure by ex- 
haling against partially closed lips. The prin- 
cipal usefulness of permitting positive-pressure 
respiration devices is in those patients having 
an element of pulmonary edema. 

Another gas which my colleagues and | 
use in the management of asthma is carbon 
dioxide. This is particularly helpful in that 
group of asthmatic patients which has recently 
undergone upper abdominal operations. Oper- 
ations on the stomach, kidneys, diaphragm, 
colon or biliary passages are likely to bring 
about splinting of the diaphragm. This pre- 
disposes the asthmatic patient to atelectasis. 
Following operation on asthmatic patients we 
often employ gas therapy in the form of 5 per 
cent carbon dioxide in 95 per cent oxygen as 
a respiratory stimulant. Periodic inhalations 
of this gas mixture will effect better aeration 
of the lungs and thereby reduce the incidence 
of postoperative atelectasis. 

Adequate hydration—It is of paramount 
importance to bring about adequate hydration 
of the seriously ill asthmatic patient. Such pa- 
tients have often eaten poorly, have consumed 
small quantities of liquids and through per- 
spiration and through vaporization from the 
lungs have lost large quantities of liquid. 
Fluids should be administered until normal 
hydration has again been established. When 
the seriously ill patient is admitted to the hos- 
pital, intravenous therapy is begun without 
delay. Fluids are administered continuously 
until a total of 2 to 3 1. has been given. A 5 
per cent solution of dextrose in water usually 
is suitable. For those patients receiving corti- 
sone or corticotropin, it may be especially 
desirable to omit all sodium in the injected 
fluids. The dextrose administered in fluids pro- 
vides nourishment and also replenishes the 
glycogen of the liver. Such patients have had 
numerous injections of epinephrine which have 
served to deplete glycogen stored in that or- 
gan. Later the administration of intravenous 
fluids is limited to twice daily. One liter is 
given in the morning and the second prefer- 
ably in the evening. Aminophylline is usually 
added to these fluids. In addition to the par- 
enteral administration of fluids, the asthmatic 
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patient should drink copious amounts of 
liquid. My colleagues and I encourage such 
individuals to drink a glass of water every 
hour during the daytime. As oral hydration 
improves, one can decrease and ultimately dis- 
continue the use of fluid administered par- 
enterally. 

Certain patients who are seriously ill may 
have an element of congestive heart-failure as 
a contributing factor in their illness. We cur- 
tail the hydration of such patients until it is 
clear that the cardiac reserve is adequate to 
handle the quantity of fluid which we cus- 
tomarily administer. 

Expectorants—One of the most helpful 
drugs, yet a drug too often omitted from the 
therapeutic regimen for a patient having 
asthma, is an appropriate expectorant. The 
principal effect of such drugs is to thin the 
tenacious sputum. Until hydration has been 
produced, the value of expectorants is limited. 
By hydration plus the effective use of expec- 
torants, the asthmatic patient may substan- 
tially reduce his coughing. This, in turn, re- 
duces bronchial irritation and bronchospasm. 

My colleagues and I find the most effective 
expectorant to be an iodide salt. We common- 
ly use potassium iodide. This may be admin- 
istered as long as tenacious secretions are be- 
ing raised. With subsidence of bronchitis, the 
use of iodides is reduced and ultimately dis- 
continued. Iodides are tolerated best after 
meals and when liberally diluted with water. 
Unfortunately, some patients have a poor tol- 
erance for iodides. An acnelike eruption, swell- 
ing in the salivary glands, or other evidences 
of intolerance develop. Patients should be ad- 
vised regarding the possibility of these intoler- 
ances. When minor intolerances occur only 
after prolonged use, iodides often may be em- 
ployed in intermittent brief courses, the drug 
being discontinued before the anticipated day 
of difficulty. If iodides are so poorly tolerated 
that their use becomes impractical, one must 
substitute other expectorants such as ammoni- 
um chloride. However. these are less effective 
than iodide salts. 

Recently a detergent solution for use by 
nebulization has been introduced. Such a solu- 
tion is occasionally helpful in freeing tena- 
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cious secretions. Many patients find detergent 


solutions to be irritating, however, and only a 
relatively small number of patients prefer to 
use them. 

Sedatives-Vhe judicious use of sedatives 
is helpful in bringing relief from the anxiety 
so commonly experienced by the asthmatic 
patient. Through loss of sleep, mounting fear 
and repeated paroxysms of asthma, a state of 
utter physical and emotional exhaustion is 
likely to develop. Such a state perpetuates 
asthma, 

When selecting a sedative one must avoid 
those drugs which significantly depress the 
respiratory center. By and large. asthmatic 
patients tolerate sedatives poorly. Drugs 
which are administered for sedation often 
have a stimulating effect on asthmatic patients. 
When sedatives are necessary my colleagues 
and | most commonly employ small doses of 
barbiturates, Chloral hydrate or chlorproma- 
zine, however, is also useful, especially for 
those who are stimulated by barbiturates or 
in other ways tolerate them poorly. 

The practice of giving opiates to the asth- 
matic patient is to be condemned, These drugs 
depress the respiratory center powerfully. 
Their use at a time when the respiratory fune- 
tion is already burdened with severe asthma is 
often a prelude to disaster. At no time should 
morphine, codeine, DEMEROL’, pILAUDID™, or 
similar opiate drugs be given to the patient 
who has asthma. By way of sedation in certain 
women who are having menopausal symptoms 
the use of estrogens is at times helpful. Anti- 
histamine drugs usually do not play a promi- 
nent role in the management of asthma. If 
used, the sedative effect of certain antihista- 
mine drugs may be helpful. 

Cortisonelike drugs and corticotropin 
Since the introduction of cortisone and of cor- 
ticotropin the physician has had powerful 
weapons in the management of asthma. These 
drugs are useful, however, only within a rigid 
framework of qualifying circumstances. They 
are only one of several facets in the man- 
agement of the seriously ill asthmatic patient. 
These hormones will usually control asthma 
effectively and rapidly. Unfortunately, this 
control lasts only a few days or weeks after 
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hormone therapy has been discontinued. 
Asthma usually recurs unless other measures 
to remove or control its causes and complica- 
tions are undertaken. The average duration of 
benefit to the asthmatic patient after discon- 
tinuation of therapy with cortisonelike drugs 
or corticotropin is about three weeks. Patients 
who get prolonged relief are those who have 
been able to control the factors causing their 
asthma. 

The use of cortisonelike drugs and of cor- 
ticotropin in the management of asthma has 
several major disadvantages. Particularly to 
he considered is the atrophic change which 
may occur in the adrenal glands after admin- 
istration of cortisone and similar drugs. Pa- 
tients who have a degree of adrenocortical in- 
sufficiency tolerate stress poorly. Since asthma 
is a disease involving periodic severe stress, 
it is evident that any suppressive influence on 
adrenocortical activity is best avoided. Other 
contraindications to steroid therapy are valid 
with the asthmatic patient as well as with pa- 
tients having no asthma. Until a patient’s gen- 
eral condition has been adequately studied it 
is inadvisable to use such hormone therapy. 

One may use cortisonelike drugs and cor- 
ticotropin for the critically ill patient when 
there is insufficient time to assess the influence 
of more conservative remedies on the patient's 
asthma. Also one may use these hormones for 
patients who are seriously ill and who are fail- 
ing to respond satisfactorily to other measures 
employed in their relief. My colleagues and | 
often use cortisone in sustaining asthmatic pa- 
tients who are undergoing severe stress and 
who have been receiving cortisone at the time 
they have been brought under our care, or 
who have used cortisone extensively in the 
past. Here we are more concerned with afford- 
ing a crutch to adrenocortical function than 
we are with the therapy of asthma. Occasion- 
ally. we are called on to use cortisone or simi- 
lar drugs when there is great urgency in the 
preoperative control of asthma, as with a pa- 
tient suspected of having a malignant disease. 

In using cortisone to treat asthma we prefer 
periodic discrete courses of therapy. These 
usually have extended from 7 to 22 days. Our 
initial daily dose is usually 300 mg. We con- 
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tinue with 200 mg. daily until improvement is 
definite, and then administer 100 mg. daily 
until convalescence is well established. In the 
final few days of therapy the dosage is gradu- 
ally tapered. These daily doses are divided 
into four parts and administered orally at six 
hour intervals. Even though a later daily dose 
of cortisone may be small, we still divide it 
into four parts. For those patients who are 
critically ill, and for those patients undergoing 
operative procedures, we may supplement or 
replace orally administered cortisone with in- 
jected hormones. If cortisone is injected, it 
must be remembered that its absorption is 
quite slow, extending over two to three days. 
When the use of such medications has been 
prolonged, the period of tapering should be 
more protracted. At times it may be necessary 
to give repeated brief courses following the 
cessation of a prolonged course. In only an oc- 
casional patient have we found it necessary to 
employ continuous cortisone therapy for the 
relief of asthma. 

To institute steroid therapy rapidly we may 
employ this program. In the fluids adminis- 
tered intravenously we have often given 100 
mg. of hydrocortisone in a period extending 
over perhaps four hours. As the injection is 
completed we administer either cortisone, hy- 
drocortisone or prednisone. When prednisone 
is used we have used doses of 10 mg. every 
six hours. With improvement this dose is ta- 
pered to 5 mg. every six hours and ultimately 
discontinued. 

In using corticotropin we have administered 
aqueous solutions of the drug intravenously 
over several hours with a dose of 20 mg. Such 
daily injections are administered with some- 
what smaller doses of corticotropin as im- 
provement continues. More recently we have 
used gels containing corticotropin, giving such 
patients 20 to 40 mg. daily by intramuscular 
injection. We have divided this daily dose into 
two portions administered 12 hours apart. 
Here, too, we would prefer brief discrete 
courses to continuous therapy. 

Objectionable measures—The use of cer- 
tain drugs is best avoided in the management 
of asthma. Opiate drugs should be avoided 
because of their suppressive effect on the re- 
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spiratory center. The use of burning stramoni- 
um powders and “asthma cigarettes” is ob- 
jectionable. While it is true that a patient may 
derive relief from his asthmatic paroxysm by 
inhaling smoke from such burning powders, 
it is also true that bronchitis is perpetuated. 
owing to the irritation engendered by such 
therapy. Preparations which contain arsenic 
should be avoided because of the hazard as- 
sociated with this heavy-metal intoxication. 


Control of Complications of Asthma 


Bronchitis—Among the complications of 
asthma, one should first speak of bronchitis. 
Each patient with asthma has some degree of 
bronchitis. Although bronchitis is first being 
specifically considered at this point, actually. 
much of what has already been discussed 
bears directly or indirectly on it. After upper 
respiratory infections, patients may raise spu- 
tum which is purulent, as evidenced by its 
yellow or green color. Those patients with 
purulent bronchitis should receive an appro- 
priate antibiotic drug. My colleagues and I 
most commonly employ penicillin, the tetra- 
cycline group or erythromycin. The patient 
should be carefully questioned in respect to 
drug allergy. Asthmatic patients commonly 
become allergic to drugs, especially penicillin. 
Cultures of sputum with antibiotic sensitivity 
studies on predominating organisms are use- 
ful, especially with those problem patients 
whose asthma is difficult to control. 

In addition to the oral and parenteral routes 
for antibiotic drug administration, one may 
nebulize antibiotics. To do this we commonly 
employ penicillin, giving asthmatic patients 
200,000 units throughout the course of the 
day. Solutions containing 20,000 to 50,000 
units per cubic centimeter of physiologic saline 
solution may be employed for nebulization. 

There are measures which serve to reduce 
coughing effectively and thereby enable a 
more rapid healing of bronchitis. We would 
greatly prefer to avoid the use of drugs, such 
as codeine, which suppress or eliminate the 
cough reflex. Unless patients are raising copi- 
ous amounts of sputum, we encourage them 
to suppress their cough voluntarily in order to 
eliminate all but useful coughing. Healing of 
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the bronchial mucosa is enhanced by the rest 


afforded, OF course, tobacco smoking should 
be eliminated. No patient who has asthe 
should smoke, 
Bronchostenosis A common complication 
of asthma is bronchostenosis., Here an area of 
localized inflammation oceurs, usually ina 
tertiary bronchus of a lowes lobe, with result 
ing edema and cieatrieial narrowing of the 
bronchial lumen. When such a condition ex 
ints, the patient will cough excessively ina 
futile attempt to dislodge mucus trapped be 
hind the stenotic area. The presence of bron 
chostenosis is suggested by a persisting cough 
associated with the SUpPpression of breath 
sounds ustally over a middle or lower lobe of 
the lung. Bloodtinged sputum often is asso 
chited with bronchostenosis. Hemoptysis does 
not occur in cases of uncomplicated: asthma. 
Patients with bronchostenosis often develop a 
“sputumeretention syndrome.” with chills and 
lever, usually terminated by expectoration of 
copious purulent sputum. Hf bronchostenosis is 
suspected, a bronchoscopic examination should 
be considered when the problem of acute asth 
mat has been brought under control TE an area 
of bronchostenosis is found, the endoseopist 
can dilate it, bringing considerable relief, 
Many 


with bronchial asthma, as well as others hay 


Pulmonary emphysema patients 
ing conditions associited with a cough, de 
velop an element of pulmonary emphysema, 
Therapeutic measures are directed toward the 


eradication of bronchitis and of asthma rather 
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than with the hope of reversing the clement 
of pulmonary emphysema, 
With the subsi- 


dence of the acute phase of asthma one has 


Viscellaneous measures 


more latitude in evaluating the basie causa 
live factors in the problem of asthma. At this 
point awn olorhinolaryngologist should see the 
patient in order to determine if chronic dis 
ease exists in the paranasal sinuses, Hsueh a 
disease actually does exist, those measures nec 
essary to eradicate it should be undertaken. 
It is probable that chronic sinus infeetion is 
an important factor ino aggravating asthma, 
The spread of infection along contiguous mu 
cous membranes serves to ignite the inflam 
mation inthe bronchial mucosa. One may now 
consider an allergy survey, which likely has 
been deferred because of the patient’s illness 
and the urgeney of continuing drugs which 
might interfere with skin tests. Emotional fac 
tors whieh may be important may now be 


given more adequate evaluation. 
Comment 


In conclusion | should like to point out that 
the asthmatic patient has an illness greater 
than its allergic aspects. He often has many 
problems apart from his difficulty with asthma. 
Any program of treatment should have regard 
to the whole patient, taking into consideration 
asthma, its complications, other organic dis 
eases, and the patient’s emotional difliculties. 
Only if all of these are considered can the 
most effective therapy be administered. 
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The Study of the Sterile Couple 


M. EDWARD DAVIS AND ALBERT G. KING* 


University of Chicago, Chicago 


The inability to have children is of serious 
concern to a fairly large segment of our popu- 
lation. It has been estimated that about 15 
per cent of marriages are barren and that in 
at least 10 per cent of these the failure to 
have a baby is of sufficient concern that the 
couples consult a physician. The initial medi- 
cal contact is extremely important in the ulti- 
mate prognosis, for far too often the family 
doctor contributes little to unraveling the 
cause of the infertility. Indeed he may un- 
wittingly decrease the patient’s chances to 
have a baby by postponing indefinitely an 
adequate sterility investigation. 

Most couples assume that the failure to 
have children is primarily the result of in- 
fertile women. However, the truth is that the 
causes of infertility are about equally divided 
between husbands and wives and it is impor- 
tant that the physician investigate the couple. 
A good beginning is to interview both hus- 
band and wife and to explain to them the 
simple and interesting facts concerning the 
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physiology of reproduction, to outline the 
various procedures that will be carried out in 
a comprehensive sterility investigation and to 
emphasize that their cooperation is of the 
utmost importance to a successful result. Such 
an interview will lay the groundwork for an 
understanding patient-physician relationship 
and will decrease the likelihood that the cou- 
ple will seek another physician if the wife 
does not conceive promptly. The endless “shop- 
ping around” for the medical man who will 
conjure a baby out of thin air has been the 
undoing of many infertile couples who would 
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have had a baby had they remained under the 


continuous supervision of a competent: physi- 
cian interested in the study of sterility. 

There has been considerable academic dis- 
cussion as to when a couple is to be consid 
ered infertile and a study instituted. Present 
philosophy holds that an investigation is war- 
ranted whenever the patient consults her phy- 
sician because she has not conceived. At least 
one can ascertain that the reproductive or- 
gans are anatomically and functionally nor 
mal, One can reassure the patient and discuss 
with her some of the fundamental facts con- 
cerning fertility. 

Human fertility depends on many factors 
other than the sex organs, and too little 
knowledge is available concerning these fac- 
tors. Age, health, nutrition and mental states 
all play important roles, particularly in the 
large group of men and women in whom there 
are no gross barriers to conception. This group 
with submarginal fertility comprises about 10 
per cent of all the couples who are studied in 
large sterility clinies. These are the men and 
women who should and would have children 
if we knew more about the basic factors in- 
volved in fertility. 

Age is a very important factor in both male 
and female fertility. Data presented by Barns. 
Campbell and Snaith' (table 1) show that 
women under 20 years of age conceived with- 
in three months whereas women 35 years and 
older required an interval of 42.4 months for 
conception to take place. Thus there is a rapid 
diminution in fertility in women after 35 years 
of age and this is accelerated beyond 40. Re- 
cent data on the male indicate that although 


TABLE 1 
Time INtervan ror Concertion ty Normat Women 


Accorptive to Ace or Patient* 


ACE (YEARS) TIME (MONTHS) 
Under 20 2.9 
21-24 7.3 
25-29 15.0 
30-34 27.1 
Over 35 2.4 


*From Barns, Campbell and Snaith.* 





the decline in his fertility curve is not as steep 
as in the female, nevertheless the pattern is 
similar. Thus no time should be lost in in- 
stituting a sterility study once the patient 
consults a physician. 

General health is important in fertility. A 
complete physical examination should be a part 
of every sterility study. Should the patient con- 
ceive, it is important that there be no contra- 
indications to pregnancy. If the patient is 
obese, weight reduction is desirable. Exercise 
is in order for the sedentary individual. A 
good state of nutrition will result in increased 
fertility. Gross nutritional deficiencies are not 
common in this blessed land of ours but an 
increased protein intake is desirable. It is 
pertinent to recall that in serious nutritional 
deficiencies in women such as occurred dur- 
ing the war, menstruation ceased and fertility 
disappeared. Reproductive function was the 
first to be affected by serious malnutrition, 
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\ complete medical history of both hus- 
band and wife is essential to the proper evalu- 
ation of the causes of infertility. In that the 
wife usually seeks medical advice, her history 
is likely to be the more detailed. It should 
include serious medical illnesses, major surgi- 
cal procedures, a menstrual history, previous 
pregnancies and their complications, and sex 
Detailed information concerning 
menstrual function is essential. Specific data 


practices. 


concerning the length of time a pregnancy 
has been desired, the use of contraceptives. 
marital adjustment and previous examinations 
for sterility are noteworthy. The husband’s 
history should include any facts which could 
influence spermatogenesis, such as the type of 
work he does, exercise, excessive use of alco- 
hol or tobacco, and exposure to extreme heat 
or sources of radiation. If either partner has 
been married previously the history should 
include information concerning pregnancies 
and sexual experiences in former marriages. 
Pelvic examination should be thorough. 
Note the development of secondary sex char- 
acters including the hair pattern. The urethra 
and Skene’s and Bartholin’s glands should 
be carefully palpated and discharges examined 
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microscopically. These areas may harbor re- 
sidual infection, The cervix should be pal- 
pated and visualized, and abnormal cervical 
discharge examined for any pathogenic bac- 
teria. The size, position and mobility of the 
uterus will provide pertinent information as 
to congenital abnormalities, neoplasms, retro- 
displacements and pelvic inflammatory dis- 
ease (figures 1 and 2). The adnexa should be 
freely movable and the ovaries may or may 
not be palpable. Adnexal tenderness, fixation 
or prolapse into the cul-de-sac may be sig- 
nificant. The environmental organs may con- 
tribute to pelvic pathology. 

The usual laboratory examinations should 
be a part of the complete physical examina- 
tion. The basal metabolism should be meas- 
ured, for thyroid function is intimately associ- 
ated with gonadal function. It is not necessary 
to demonstrate evidences of hypothyroidism, 
for moderate degrees of hypometabolism in 
the absence of physical findings may result in 
moderate degrees of ovarian failure. 

Study of the male—lt is desirable that a 
complete physical examination be carried out 
on the husband, including careful study of the 
reproductive organs. If gross abnormalities 
are uncovered he should be referred to a urol- 
ogist. If his organs and sex pattern are nor- 
mal a semen analysis should be carried out. 
It should be made under optimal conditions, 
when coitus has not been too frequent and 
preferably after a period of four to five days 
of abstinence. In addition to the actual count 
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FIGURE 2. Both horns of the uterus and fallopian tubes 
in figure 1 are visualized separately. 


FIGURE 1. A hysterosalpingogram of a patient who pre- 
sented a complete lack of fusion of the miillerian ducts 
resulting in a double vagina and a double uterus. 
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and stained smears ex 


motility, survival for hours 


amined for 


sperm 
obser ved, 


sperm morphology. According to 


accepted atandards, 3 to 5 ee. of semen should 


contain GO,000.0000 sperm pet cubie centi 


20 


per cent abnormal forms, in order to qualify 


meter of pood motility, with no more than 


asa fertile specimen, However, 


exceplions are 
hol 


uncommon, same individual may 
show wide variation sperm counts at dil 
ferent times and under different conditions, 


Should the original semen analysis prove sub 
standard, further examinations should be made 
before deciding the status of the male partner 
Ht the specimen obtained is considered fertile, 
the following procedures are then carried out, 

Study of ovarian function Vhe normal fer 
tile 
ave correlated with the 
the 


woman has regular ovarian eyeles whieh 
\! 


follicles in’ the 


menstrual funetion, 


end of the menstrual flow, 


ovaries begin to grow under the influence of 


the follicle-stimulating hormone from the pi 
tuitary ghind, These growing follicles produce 


estrogenic hormone which promotes the growth 














the onset of the preceding period a widespread 
atresia of most of the growing follicles takes 
the 


rapidly reaches complete ma- 


place and the dominant follicle, one des- 
lined to ovulate, 
lurity and ruptures to release the ripe ovum, 
The spurt in the growth of the follicle as well 
the 


hormone released by the pituitary 


as ovulation are result of the luteinizing 


The 


collapsed follicle wall is now rapidly converted 


gland. 


inte the corpus luteum which not only con- 
linues to produce an increased amount of 
estrogenic hormone bat in addition provides 
The life 


of the corpus luteum is 13 or Lb days unless 


the prepnainey hormone, progesterone, 


fertilization and implantation of the egg oe 
cur, when its continued endocrine function is 
maintained by chorionic hormone produced 
by the 


and implantation results in rapid regression of 


early gestation, Failure of conception 
the corpus luteum and a cessation of its en- 
Phe sudden loss of hormonal 
the 
regression and menses (figure 3). 


docrine activity. | 


support results| in onset of endometrial 


sloughing, 


These physiologic events occur rhythmical- 
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The pattern is rarely disturbed unless illness, 
some endocrine derangement or pregnancy 
ensues. Thus the woman who has regular men- 
strual periods probably ovulates with a fair 
degree of regularity. However, the woman 
who menstruates at grossly irregular intervals 
or has long or short periods of amenorrhea 
may exhibit anovulatory cycles. Siegler’ in 
1952 studied a group of 935 patients who de- 
sired to become pregnant and noted anovula- 
tory periods in 5.77 per cent. 

Gonadal function in the female can be 
evaluated in a variety of ways. An endometrial 
biopsy can be obtained at the onset of bleed- 
ing. The histologic section will reveal typical 
progestational changes if ovulation occurred 
and the corpus luteum was functional. The ab- 
sence of progestational changes in the endo- 
metrium indicates an absence of ovulation. 
There is some evidence that histochemical 
studies of the endometrium will reveal de- 
ficiencies in hormonal function of the corpus 
luteum. 

A second method of studying ovarian func- 
lion is to measure the quantitative output of 
progesterone by the corpus luteum by deter- 
mining the amount of urinary pregnanediol in 
the latter part of the cycle. Normally, this uri- 
nary metabolite of progesterone is either ab- 
sent or present in small amounts, but in an 
ovulatory cycle 5 mg. or more is eliminated 
each day following ovulation. Daily vaginal 
smears will likewise indicate the presence of 
an ovulatory cycle. 

The cervical mucus undergoes changes dur- 
ing the cycle as a result of the hormonal in- 
fluences. As ovulation approaches it is clear 
and translucent, containing a high percentage 
of water, and it can be pulled out into long 
strands--spinnbarkeit. When this mucus 
dries, crystals of sodium chloride form pro- 
viding a fernlike pattern. This phase in the 
cervical mucus provides for optimal sperm 
migration and probably facilitates fertilization. 

The most practical method of studying the 
ovarian cycle is by the use of basal body tem- 
perature records, It has the advantage of sim- 
plicity whereas the other methods involve 
laborious laboratory procedures. Ovulation 
and corpus luteum formation are reflected in 
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the normal daily temperature fluctuations. 
Thus the transition of the basal temperature 
from its low preovulatory to its elevated post- 
ovulatory level represents the ovulatory period. 
Although the exact time of ovulation cannot 
often be pinpointed on the graph, its occur- 
rence can be confined within a 24 to 72 hour 
period. This transitional zone is the period of 
optimum fertility. 

Continuation of an elevated temperature 
beyond the usual 13 or 14 days is due to the 
continued elaboration of progesterone by the 
corpus luteum, whose regression is prevented 
by chorionic gonadotropin produced by early 
pregnancy. Very early in the gestation, how- 
ever, the chorionic cells take over the produc- 
tion of estrogens and progesterone. Although 
the amount of progesterone continues to in- 
crease as the pregnancy advances, the basal 
temperature tends to seek a lower level in the 
latter half of the pregnancy. There is no ex- 
planation for this (figure 4). 





Temperature Record 
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FIGURE 4. The basal body temperature graph of a normal 
fertile woman. Note that the transition of the curve from 
the low preovulatory level to the elevated postovulatory 
level occurred about day 12 or 13. This is the ovulatory 
and fertile phase of the cycle. 
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THEME No eetivn of Taeal lady fomporatiure praph 


deiemetiating tapertant loature 


Only a tew siinple instructions to the patient 
ate necessary for preparing an iiftormative 
basal temperature record. An oral thermome 
ter with elear markings should be used so that 
the seale can be read easily, Any good ther 
mometer will de. but the usual household 
fever thermometer is ditheult to read, since 
the seale is long and the markings are close 
toxether. Basal thermometers are available 
with a short seale whieh ean be read more 
easily, The seale extends from only % to 
lor | 


sens, Such a thermometer is a good invest 


well within the range of healthy per 


ment for the patient 

Vhe thermometer and a suitable record 
sheet should be kept at the bedside. As soon as 
the patient awakens cach morning she places 
the thermometer in her mouth, obtains the 
reading and records it promptly on the graph 
by placing a dot in the proper square. UE in 


terwourse has taken place during the previous 





evening. the dotoon the record should be ei 


led, After a worn has taken her basal tem 
peratures repularly for several weeks, the proc 
cas becomes a simple routine 

There is ne advantage in recording rectal 
or vaginal temperatures, “The former are no 
more veeurate, although somewhat higher. UH 
1s moueh thane iiniple lo like oral readings 
(fipure oo) 

The praph will be more informative if the 
patient records het Temperature alt about the 
same time cach morning. trregular hours as 
well as physical and emotional disturbances 
are reflected inthe temperature curve. The 
puitient should be asked to record yor varia 
tions in her normal pattern of living se that 
the physietin ean better interpret the graph, 

One of the most common errors made by 
the woman who ts keeping  lemperature 
graph is the failure to understand that eyele 
days and the days of the month are not syn 
onymous, She should be instructed to begin 
her temperature recording on the first morn 
inp of the menstrual period. Phis is eyele day 
1. She continues to record basal temperatures 
throughout the month, but starts a new graph 
when the first day of her nest period Urrives, 
The temperature graphs of several months 
thus placed beneath one another allow an easy 
comparison of the eyeles. The patient soon 
becomes familiar with the pattern of her men 
strual eveles, and gross abnormalities will be 
easily discernible (Davis). 

Demonstrate that sperm and ovum can meet 

\ patent reproductive passageway is neces 
sary for the sperm and ovum to meet in a fal 
lopian tube where fertilization takes place. 
This patency can be demonstrated by the 
Rubin test which consists of the passage of 
carbon dioxide gas through the uterus) and 
tubes and into the peritoneal cavity. This 
basic procedure in the study of sterility is usu 
ally carried out following a normal menstrual 
period, Tf endocervicitis is present it: should 
be cleared up priot to this test. Reeent clinical 
evidence of pelvic inflammatory disease is 
likewise a contraindication to the procedure. 

Vhe Rubin test can be carried out in the 
office or in the outpatient department of a hos 
pital. There are a number of instruments de 
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signed for the delivery of measured amounts 
of gas under controlled conditions and for the 
simultaneous kymographic recording of the 
pressure of gas flowing through the tubes. 
Normal tubal peristalsis can be demonstrated 
or the pattern of the waves may be indicative 
of partial obstruction. Such records provide 
valuable information concerning patency as 
well as tubal pathology. When there is a free 
passage of gas through the tube, rales can be 
heard by auscultation over the tubal areas. 
Gas will accumulate under the diaphragm 
where it will cause shoulder pain and it can 
be visualized fluoroscopically. 

It is well to give the patient atropine, 1/150 
yr., and phenobarbital, Y2 gr., about an hour 
prior to examination, This will reduce the 
likelihood of tubal spasm. Pressures will reach 
100 to 120 mm. mercury and drop somewhat 
in normally patent tubes. Rhythmic contrac- 
tions are recorded on the kymograph. If an 
obstruction is present the pressure under 
which the gas is allowed to flow into the tube 
can be increased to 200 or even 250 mm. of 
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FIGURE 6. Kymographic tracings of normal and abnor- 
mal Rubin tubal insufflation procedures. 
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mercury. The pressure may drop suddenly, in- 
dicating a sudden disappearance of the spasm 
or the release of filmy adhesions. Several at- 
tempts may be made to obtain the passage of 
gas, but if this fails, visualization of the uterus 
and fallopian tubes is indicated (figure 6). 

Hysterosalpingography is the diagnostic 
procedure of choice in demonstrating the nor- 
malcy of the uterine cavity and the normalcy 
and patency of the fallopian tubes. Until very 
recently nonabsorbable radiopaque solutions 
were used and occasionally these fluids caused 
irritation and even damage to the tubes. How- 
ever, in the past several years absorbable 
media have been introduced which provide 
good x-ray pictures. Sufficient data have not 
accumulated to demonstrate their lack of ir- 
ritation to the pelvic structures. However, 
when it has been definitely confirmed that 
they are nonirritating, the use of fluid media 
will replace the use of gas. It is far better to 
watch the passage of a radiopaque substance 
through the uterus and fallopian tubes than to 
pass a gas unseen (figures 7 and 8). 





FIGURE 7. A hysterosalpingogram made with the use of 
an absorbable medium (saLp1x®) demonstrating a block 
in the left tube but a normal patent right tube. This 
patient conceived promptly following her sterility study. 
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ricure & Kymographic tracing showing tubal block in 
duced by spasm of the fallopian tubes. Following the 
administration of an antispasmodic drug the uterine cay 
ity and the left fallopian tube were visualized. This pa 
tient conceived soon after this study. 


Vhe tluid is passed under controlled pres- 
sure in the fluoroscopic room and its progress 
is followed on the screen. The uterus fills, and 
then the tubes, and when they are patent the 
tlow continues into the peritoneal cavity. The 
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rapid absorption of these substances makes it 
necessary to obtain several sets of films as the 
reproductive passageway is filling. If too long 
an interval elapses the pictures will have little 
value. Proper technic will provide excellent 
information concerning the uterus and tubes, 
This procedure can be repeated if the infor. 
mation obtained is questionable (figure 9), 

Stein has pioneered the use of pneumo- 
peritoneum as an adjunct to hysterosalpingog- 
raphy. Carbon dioxide gas can be introduced 
into the peritoneal cavity through the fallo- 
pian tubes, if they are patent, or through the 
abdomen. X-ray films will visualize the pelvic 
organs, This approach is particularly useful in 
outlining large cystic ovaries as in Stein- 
Leventhal syndrome or abnormalities of the 
uterus, 

The most recent diagnostic aid in the study 
of sterility is culdoseopy. \ cystoscopelike in- 
strument, the culdoscope, can be introduced 
through the posterior vaginal vault and the 
adnexa can be visualized directly. Endome- 
triosis, tubal adhesions and other pathology 
can be diagnosed by inspection, These special 
diagnostic procedures are useful to the spe- 
cialist’ but they are seldom necessary Or de- 
sirable in the management of sterility by the 


general practitioner, 
Therapy 


\ complete sterility study is the most: im- 
portant therapeutic tool in the treatment of 
human infertility. It is impossible to assess 
the value of the various diagnostic proce- 
dures, but the demonstration of tubal patency 
by gas or radiopaque material is credited with 
the greatest importance. However, a careful 
study will uncover many factors which may 
decrease fertility such as ignorance of the 
reproductive process, an abnormal sexual pat- 
tern, or psychogenic factors. It has been esti- 
mated that at least one out of three couples 
who consult the family physician has children 
but no more than 25 per cent of couples who 
attend sterility clinics are successful. Specitic 
therapy is still in its infancy. About 40. per 
cent of the last 500 couples studied at the 
Chicago Lying-in Hospital had no gross bar- 
rier to conception. These were fairly normal 
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picure 9 Hlustrations made from hysterosalpingograms demonstrating a variety of abnormalities visualized by an 


opaque oily medium. 
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b. Only a small portion of one tube remains on one 
side. The opposite tube is greatly elongated, ad- 
herent and closed at the ostium. 





ly 





of c. The uterus and fallopian tubes are visualized but no peri- 
toneal spill could be seen. 





al e. A bicornate uterus with normal patent fallopian tubes. f. Complete uterine horns and normal fallopian tubes. 
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TABLE 2 


Erionecy or Inrenriniry 


(Cieaco Lyincan Hosrrrat; 
1950. 1953) 


500 Courites, 


CASES 
ETIOLOGY 


Vumber Per Cent 
Tubal factors 
1. Bilateral eeeclusion RS \7 
2. Unilateral occlusion 101 20.8 
3. Partial eeclusion (Rubin) 12 2.4 
Hormonal factors 
1. Irregular periods (sporadic 
ovulation) 1 8.2 
2. Anevulatory eveles (severe 
gonadal failure) 9 18 
Metabolic factors Chy pometabolism) 
l 10 to 20 123 24.6 
’. Lower than 20 17 34 
Male factors 
1. Avoospermia | 0.8 
2. Oligespermia lh 29 
Pelvic tumers 29 58 
Unknown factors (no demonstrable 
pathology) 197 3904 


women married to fairly nermal men whe 
failed to have children even though there 
were no obvious factors to account for their 
lack of fertility (table 2). 

Prophylaxis The developmental period in 
young boys and girls is an important period 
for intelligent medical supervision. The fam- 
ily physician should see that the establishment 
of the menses occurs at the proper time, that 
normal secondary sex characters develop and 
that the young girl is cognizant of healthy sex 
hygiene. A great delay in the onset of maturity 
should warrant medical study. The young girl 
may be overweight or sedentary in her habits 
or exhibit a hypometabolism. These may be 
corrected by wise counsel. 

Grant! of Sydney, Australia, studied 133 
patients who had ectopic pregnancies and sub- 
sequently failed to conceive. In 67 per cent 
the remaining tube was blocked. Thus the pa- 
tient who develops an ectopic early in her re- 
productive lifetime should be subjected to 
patency studies of the remaining tube soon 
after surgery with the hope that its patency 
may be maintained. 

Gonadal failure—-lrregular menses or long 
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periods of amenorrhea are often associated 
with sporadic ovulation or its complete ab- 
sence. It was the most important factor in 5.77 
per cent of 935 cases of sterility studied by 
Siegler. In our most recent 500° patients ir- 
regular menses and only sporadic ovulation 
were present in 8.2 per cent, and severe gon- 
adal failure in 1.8 per cent. 

Abnormal ovarian function is usually. see- 
ondary, having its origin in the pituitary 
gland, other endocrine glands or systemic dis- 
orders, In mild or moderate degrees of hypo- 
ovaria, clinical findings may be entirely ab- 
sent. More severe degrees which existed prior 
to puberty will be manifested in a lack of nor- 
mal development of skeletal and secondary 
sex characters and infantile pelvie organs. If 
the failure developed later in life a regression 
or even atrophy of the pelvic organs and sec- 
ondary characters will occur as a result of 
estrogen deficiency. 

It may be associated with the so-called 
Stein-Leventhal syndrome in which the ovaries 
hecome large, oyster-pearl in appearance and 
cystic. Such polycystic ovaries probably de- 
velop as a result of an abnormal pituitary or 
other glandular stimulation and the condition 
is rarely reversible. When a diagnosis of this 
condition is made, wedge resection of liberal 
portions of each ovary results in a return of 
menses, ovulation and pregnancy in 75 per 
cent of cases. This unphysiologic approach to 
the therapy of this condition may so disturb 
the abnormal endocrine balance that normal 
function is resumed (Stein*). 

Gonadal suppression may result from ad- 
renal overactivity. These patients exhibit an 
increase in ketosteroid production in addition 
to amenorrhea and an absence of ovulation. 
They respond to cortisone therapy. 

The young woman with irregular menstrual 
periods or long periods of amenorrhea should 
be studied by the physician to determine how 
often ovulation does occur. Basal temperature 
curves and endometrial biopsies at the onset 
of bleeding will provide information concern- 
ing the gravity of the ovarian failure. If spo- 
radic ovulations do occur, it can be consid- 
ered moderate in degree. Long periods of 
amenorrhea and a complete absence of ovula- 
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tion indicate severe degrees of failure. If the 
patient is overweight, an intelligent reduction 
may have a wholesome influence on ovarian 
function. Thyroid extract can be administered 
to the individual with hypometabolism. A 
crude rule for dosage is to administer about | 
gr. of thyroid extract for every —10 of the 
basal rate up to a maximum of 3 gr. daily. 
Obviously most of the patients encountered 
do not have hypothyroidism but many will 
develop improved ovarian function on the thy- 
roid medication. If the patient does not re- 
spond to these simple measures or has severe 
ovarian failure it is wise for the physician to 
refer her to a specialist or an endocrine clinic 
where she can be studied thoroughly and treat- 
ment recommended (Davis®). 

The various hormonal preparations such as 
estrogens, progesterone, and chorionic and 
anterior pituitary lobe preparations are of lit- 
tle value in the therapy of gonadal failure. 
Theoretically, a potent gonadotropic extract 
from the anterior lobe which would contain 
follicle-stimulating and follicle-luteinizing frac- 
tions would prove extremely useful in ovarian 
failure. Such a substance is not available to- 
day but present interest in pituitary hormones 
may result in its early discovery (Davis‘). 

Irradiation therapy of the ovaries and the 
pituitary gland has been used for many years. 
The enthusiasts have reported fairly good re- 
sults in selected patients. However, most work- 
ers in the field of sterility have not been con- 
vinced that this method is sufficiently useful 
to ignore its potential dangers. 

Tubal reconstruction—The tubal factor is 
the most important cause of infertility in the 
female. The oviducts may be blocked result- 
ing in absolute sterility. The lumina may be 
partially blocked by internal adhesions of 
tubal folds or external environmental adhe- 
sions resulting from an old pelvic inflamma- 
tory disease. Gas and fluid may be forced 
through the tube under high pressures but the 
pathologic changes decrease the likelihood of 
an egg and sperm meeting. Such oviducts in- 
crease the incidence of ectopic gestation great- 
ly. The gross thickening of the tubal wall and 
external adhesions decrease tubal peristalsis, 
an important factor in egg transport. Lastly, 
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only one tube may be patent or the opposite 
tube may have been removed. Unfortunately, 
the frequency of unwarranted pelvic surgery 
often results in the removal of an ovary so that 
the patent tube has no adjacent ovary. We 
have demonstrated that migration of the egg 
from an ovary to the opposite tube is a rare 
or an almost impossible occurrence. 

Of the last 500 cases of infertility we stud- 
ied, bilateral tubal occlusion was present in 
17 per cent, unilateral occlusion in 20.8 per 
cent and partial occlusion in 2.4 per cent 
(table 2). Thus, in half of the women who 
were examined in our sterility clinic, the tubal 
factor was an important consideration in their 
sterility. This incidence is higher than seen by 
the general practitioner, for the majority of 
the patients in our clinic have been under the 
care of one or several physicians because of 
their failure to conceive. 

The treatment of partial tubal block is best 
carried out by repeated attempts at forcing 
carbon dioxide gas through the lumina at con- 
trolled pressures. Usually it is safe to use a 
maximum of 250 mm. mercury and the pres- 
sure should be dropped if this provokes pain. 
Periodically, the uterus and tubes can be vis- 
ualized by the use of an absorbable medium 
to note whether progress has been made. If 
there is no evidence of improvement, lapa- 
rotomy and surgical relief of adhesions may 
be considered by the specialist. 

Tubal plastic operations for the relief of 
sterility are carried out on selected patients 
in sterility clinics. The most favorable cases 
are those in which a minimum of surgery is 
necessary to restore patency. This occurs most 
often where environmental adhesions are re- 
sponsible for the tubal closure. Closures at 
the ostium are more often amenable to surgi- 
cal reconstruction than blocks in other areas. 
New surgical technics such as the use of poly- 
ethylene tubes to maintain patency and to 
facilitate the reimplantation of a severed tube 
into the uterine cavity, and plastic films to 
hood the tube during healing have increased 
the number of tubes which remain patent. 
However, patency to gas or fluid is not syn- 
onymous with a return to normalcy. Many of 
these oviducts have been so damaged by the 
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inflammatory process that they do not provide 


for normal reproductive physiology and pa 
tients do not get pregnant. Newer methods 
have not increased the pregnancy rate much 
above 10 or 20 per cent in most clinics. How- 
ever, even these results justify the surgical 
procedures in selected cases. 

Surgery on pelvic organs—-Undoubtedly 
there are instances in which abnormal posi 
tions of the uterus, such as extreme retrodis- 
placements, deerease fertility. Rarely, how- 
ever, are any surgical attempts at correction 
justifiable. Large groups of patients who were 
subjected to such operations in the past did 
not show increased fertility. 

Curettage is still a common therapeutic 
measure in the management of infertility in 
women, It has no value other than that it pro- 
vides endometrium for histologic study. 

Myomas are found much more frequently 
in women who are infertile than in normal 
women. The incidence in our recent study 
Was over 3 per cent. Myomas are usually the 
result. of the sterility and rarely its cause. 
Myomectomy is occasionally practiced but the 
removal of some of the tumors rarely improves 
fertility. Often such myomectomies are the 
prelude to a hysterectomy later. 

Endometriosis detinitely decreases fertility. 
How this eccurs is not known, for the endo- 
metrial implants and small cystic masses rare- 
ly cause tubal occlusion. If patients with early 
endometriosis fail to conceive after a com- 
plete investigation during which other major 
factors have been ruled out, surgery is ad- 
visable. At operation as much of the endo- 
metriosis as possible should be resected with 
out impairing subsequent fertility. The process 
can be inactivated for a time by the admin- 
istration of moderate doses of diethylstilbes- 
trol but this is accomplished by suppressing 
ovarian function. The drug can be stopped 
and menses will recur. 

Psychotherapy—-|n our most recent study 
39 per cent of the couples were regarded as 
normal for no major pathology which would 
have a bearing on their fertility could be dem- 
onstrated, Obviously many intangible factors 
enter into the fertility of an individual. Emo- 
tional factors may play an important role. 
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Psychotherapy is indicated and it is here that 
the family physician who knows husband and 
wife intimately and who has earned their con- 
fulence may play an important role. He may 
wish the help of the specialist in evaluating 
major psychiatric problems but his wise coun- 
sel will suffice in most instances. 

When the diagnostic survey has been com- 
pleted, an informal discussion with the couple 
should be arranged. The results of the various 
procedures should be explained to the hus- 
band and wife and their significance pointed 
out. The instructions should include every- 
thing which may increase fertility. The fertile 
period should be emphasized and the sex pat- 
tern changed so that coitus will occur most 
often during this period. Douches should be 
avoided. Exercise, diet and weight reduction, 
where necessary, are important. Intelligent 
periodic follow-ups may elicit important. in- 
formation and represent good psychotherapy. 

It is of interest that 61.7 per cent of pa- 
tients who conceived in the group presented 
here became pregnant within six months fol- 
lowing the sterility study (table 3). In Bend- 
er’s* study 16.3 per cent became pregnant, of 
which 50 per cent conceived within six months 
and 66 per cent within a year. Medical super 
vision should continue during the early months 
of pregnancy for abortion is almost twice as 
common in women studied for infertility as 
in fertile women and the incidence of ectopic 
gestation is three or four times as great. It is a 
sterile experience to become pregnant and to 
have no baby. 


TABLE 3 
Time Invervat From Stertuiry Stupy to Conception 


CCuteaco Lyine-in Hosprrar: 
1950-1953) 


500 CourLes, 


DURATION PERCENTAGE 


0-1 month pS 

1-2 months 11.1 

2.3 months 9.5% 61.7 
3-4 months 9.5 | 

4-5 months 6.3) 

5-6 months ~— 

6-12 months 23.8 

1-2. years 12.6 

2-3 years 15 

Over 3 vears -- 
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When it has been demonstrated that either 
the husband or the wife is incapable of repro- 
duction the family should be apprised of this 
condition. Unless the sterility is absolute it is 
better to give a guarded prognosis, for preg- 
nancies do occur when least expected. If the 
husband has a severe oligospermia with an oc- 
casional sperm present in the seminal fluid 
the couple should be informed that although 
the husband is not sterile nevertheless a preg- 
nancy is most impossible. 

When the husband has an azoospermia or a 
severe oligospermia, artificial insemination 
using donor sperm can be suggested if re- 
ligious beliefs condone such practices. How- 
ever, a decision to resort to such a procedure 
must be left to the husband and wife. It is 
wise to refer these patients to specialists who 
have had considerable experience with this 
procedure. It should not be undertaken by the 
family doctor for too many extraneous prob- 
lems may arise. 

Adoption should be suggested to the cou- 
ples who cannot have children. It is important 
that the decision to adopt a child not be de- 
layed too long, for the various placement 
agencies will not consider foster parents who 
have reached middle life (husband or wife 
over 40 years old). Furthermore it may take 
from one to three years to obtain a baby after 


the application has been approved. The physi- 
cian can help the family to obtain a baby by 
referral to proper agencies and by his recom- 
mendation of the patients. The sterility study 
has been completed only when the couple has 
a baby as a reward for its efforts. 


Summary 


A complete sterility study should be carried 
out in every couple who consult a physician 
because of their inability to have children. A 
carefully conducted diagnostic survey is the 
best therapeutic regimen for infertility. Such 
a study can be carried out by the family doc- 
tor, and rarely he may need help from the 
specialist in this field. 
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INA BERING S. Postgraduate Courses 


University oF Texas, Houston: Practical bedside car- 
diology, March 14-17, under the direction of Dr. Samuel 
\. Levine, Clinical Professor of Medicine, Harvard Medi- 
cal School. Further information may be obtained from 
the University of Texas Postgraduate School of Medi- 
cine, Texas Medical Center, Houston 25. 

University oF Minnesota, MINNEAPOLIS: Continuation 
course in pediatrics for general physicians, March 5-7. 
at the Center for Continuation Study, under the direc- 
tion of Dr. John A. Anderson, Professor and Head, De- 
partment of Pediatrics. Guest faculty will include Dr. 
Katherine Dodd, Professor of Pediatrics, University of 
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Arkansas School of Medicine. who will also deliver the 
annual Phi Delta Epsilon lecture on March 6. 


University OF Minnesota, MINNEAPOLIS: Continuation 
course in cardiovascular disease for general physicians. 
March 19-21, at the Center for Continuation Study 
directed by Dr. C. J. Watson, Professor and Head, De- 
partment of Medicine. 


University oF Minnesota, MinneApo is: Continuation 
course in dietetics for dietitians at the Center for Con- 
tinuation Study, March 1-3, under the direction of Miss 
Angeline D. Mannick, Director of Nutrition and Associ- 
ate Professor of Dietetics. 
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The Management of Acne Vulgaris 
in the 12 to 17 Year Age Group 


SAMUEL M. BLUEFARB* 


Vorthwestern University Medical School, Chicago 


Accorp1Nc to current 
opinion, roentgen ther- 
apy is the most effec- 
tive single modality for 
the treatment of acne 
vulgaris. It is also be- 
lieved that roentgen 
rays should not be used 
routinely in patients 
under 17 years of age. 
As this paper discusses 
management of the dis- 
ease in patients less 
than 17 years old, roentgen therapy will not 
be included. 


SAMUEL M. 
BLUEFARB 


A knowledge of the pathogenesis of acne 
appears pertinent as a logical basis for ther- 
apy. Acne vulgaris is, according to modern 
concepts, due to circulating, androgenic hor- 
mones that act on the “shock organ,” the 
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pilosebaceous apparatus (hair follicles and 
sebaceous glands). Although this is probably 
the essential factor in acne, there are doubt- 
less other important contributing causes, such 
as formation of comedones, intrafollicular ir- 
ritation from certain foods and drugs, foci of 
infection, insufficient secretion of thyroid hor- 
mone, iron deficiency anemia, application of 
skin creams, seborrheic dermatitis of the scalp 
and, probably, nervous stress. It is therefore 
essential to treat every facet, however minor, 
which may have a place in the etiology. With 
our present knowledge, the therapy for acne 
must be multiphasic. 

One important consideration is the proper 
care of the pilosebaceous orifices. It is essen- 
tial to prevent formation of comedones, or 
blackheads, at the opening of the piloseba- 
ceous glands. When comedones are not re- 
moved, they will plug the pores’ natural secre- 
tions and cause the development of papules, 
pustules and even cystic lesions. 
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Since Straumfjord’s' report concerning the 
benefits derived from vitamin A in cases of 
acne vulgaris, numerous publications on this 
therapy have appeared.* ° Lozza‘ reported the 
beneficial effect of vitamin C in the acne ther- 
apy, and, more recently, Morris> advocated 
its use in this condition. 

In view of these favorable reports, we have 
attempted to evaluate the beneficial results 
derived from the administration of vitamins 
C and A. Patients with acne vulgaris were 
divided into three groups. Those in the first 
group were given 100,000 units of aqueous 
vitamin A daily; the second group, | gm. of 
ascorbic acid plus one 8 oz. glass of orange 
juice daily, and the third group, 1 gm. of vita- 
min C, orange juice and 100,000 units of 
vitamin A each day. All patients were in- 
structed to avoid chocolate, nuts, peanut but- 
ter and fried foods, and each was given a 
lotio alba preparation for topical application. 
Before the therapy was started the patients 
were classified as 1+ to 4+, according to 
the severity of the acne condition; 1-+- indi- 
cated mild acne and 4+ severe acne. We at- 
tempted to place an equal number of the 
severe cases (4-++-) in each of the three treat- 
ment categories. 


Results 


Group 1 (vitamin A therapy)—Of the 59 
original patients in this group, 41 continued 
with the procedure and returned for adequate 
treatment and follow-up. Of this number, 26 
(63 per cent) improved while 15 did not re- 
spond to the therapy. 

Group 2 (vitamin C, 1 gm., and 8 oz. of 
orange juice daily)—Of 78 patients in this 
group. 64 returned for adequate treatment 
and follow-up. Of this number, 34 (53. per 
cent) improved; 30 failed to improve. 

Group 3 (vitamin C, orange juice and vita- 
min A)—Of 63 patients in this group, 50 re- 
turned for adequate treatment and follow-up. 
Of this number, 44 (88 per cent) improved; 
only six did not respond to the therapy. 


Comment 


According to Sulzberger and Baer,’ vita- 
min A appears to be important in keratinizing 
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(and in lubricating) the skin’s surface. In a 
later publication, Sulzberger and Wolf" stated 
that vitamin deficiencies, including vitamin C 
deficiency, are known to produce follicular 
hyperkeratosis, usually observed in adolescent 
acne vulgaris. Sure and associates'' demon- 
strated that a depletion of vitamin A in the 
rat is followed by a fall in the concentration 
of ascorbic acid in the tissues. Mayer and 
Krehl'* stated that one of the first symptoms 
of vitamin A deficiency is depletion of the ani- 
mal ascorbic acid reserve, and that scorbutic 
symptoms may be cured with ascorbic acid. 
They also stated that ascorbic acid will pre- 
vent the appearance of vitamin A deficiency 
symptoms. 

Hyperkeratotic papules in scurvy were first 
described in 1919 by Wiltshire, as reported by 
Goldsmith and Hellier.'"* Further investigation 
of hyperkeratotic papules was conducted by the 
British Medical Research Council with an ex- 
periment on diets deficient in vitamin C. One 
patient developed hyperkeratotic papules on 
the outer aspect of the upper arms after 17 
weeks. This exacerbation occurred in all 10 
volunteers after 26 weeks. Initially a few folli- 
cles were plugged by a horny material in which 
the hair was coiled or looped. These enlarged 
follicles became red a few weeks later. Pro- 
nounced exacerbation of previously mild acne 
was noted in 5 of the 10 cases."* 

In our series it was found that many ado- 
lescents had diets low in calorie intake and 
particularly low in vitamins C and A. A die- 
tary deficiency of vitamin C, demonstrated by 
low blood plasma levels, was present in ap- 
proximately 18 per cent of these patients; the 
deficiency was due to poor eating habits. 

Iron deficiency anemia was present in some 
girls. The addition of ascorbic acid to iron is 
advisable since experiments have shown that 
the absorption of food (tagged with radio- 
iron) increases with the simultaneous oral 
administration of either ascorbic acid or foods 
containing ascorbic acid.’* Vitamin C is nec- 
essary to reduce dietary iron from the ferric 
to the more readily absorbable ferrous state. 


Summary 


We do not propose to imply that acne vul- 
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garis is a condition based primarily on the 


lack of vitamins © and A. However, our studies 
that 


are useful agents in correcting the follicular 


have shown conclusively these vitamins 
plugging present in aene vulgaris. Vitamin ¢ 
is also beneficial in correcting iron deticieney 
anemia, a condition frequently present in ade 
lesecent patients. Orange juice is a good and 
its intake 
should be cneouraged ino persons with acne 


pleasant source of vitamin C. and 


vuloaris., Vitamins Cand A proved to be more 
beneheial to aene patients when given simul 


taneously instead of separately, 
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ATTACKS 


TREATMENT OF BREATH-HOLDING 


Treatment is not easy. It ean be stated categorically that drugs are use- 


less. In the early stage of an attack, before consciousness is lost, a sound slap 


on the face or buttocks. or the splashing of cold water over his face or head. 


may be enough to cause the child to inspire 


and th 


e attack stops immedi- 


ately one breath is taken. If the next stages cannot be averted, the essential 


thing is to avoid a fuss, to pay as little attention to the child as possible when 


he reeevers, and on no account to let him have his ewn way as a result of 


the attack. If he is standing at the beginning of an attack. he must be laid 


down: otherwise there is nothing to do but wait for the end of the fit. Unless 


the attack originated from pain or fear, the underlying causes must be 


sought 


the underlying insecurity, excessive discipline or lack of discipline. 


and the reason for the child’s need to adopt attention-seeking devices. 


British Medical Jou 


rna I, 


August 1955, pp. 422-23 
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bronchogenic 


Carcinoma 


ROBERT R. SHAW AND DONALD L. PAULSON 


University of Texas, Southwestern Medical School, Dallas 











This exhibit was adapted for publication from a presentation prepared for display under the supervision of Dr. Louis Waters, Professor of Medi- 
cal Art, Southwestern Medical School of the University of Texas. 
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{ SILENT PHASE 
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All bronchogenic carcinomas pass 
through a silent phase during which 
they can be diagnosed only by rou 
line roentgenographic examination 
of the chest. 


THE EARLY PHASE 
Karly symptoms of bronchogenic 
caremoma are caused by the neo 
plasm breaking through bronchial 
mucosa, producing: 


@ Cough 
e Localized wheeze 
@ Blood spitting 


@ Obstructive pneumonitis 


THE LATE PHASE 
@ Cough 

@ Hemoptysis 

@ Pain 

@ Dyspnea 

@ Recurrent pneumonitis 
@ Hoarseness 

@ Weight loss 











An abnormal shadow of unproved 


etiology ina chest x-ray, like a lump 
in the breast, may be carcinoma. 
@ A negative bronchoscopic ex- 
amination does not rule out 
carcinoma. 
@ Kxploratory thoracotomy is 
mandatory. 
Chere is no characteristic sympto- 
matic or roentgenographic pattern 
for bronchogenic carcinoma. Its 
early detection depends on a high 
index of suspicion. 


DIAGNOSTIC PROCEDURES 

History and physical examination 

Roentgenograms 

Bronchoscopy 

Cytologic study of secretions 

Study of pleural fluid for carcinoma 
cells 

Biopsy of lymph nodes 


Exploratory thoracotomy 


tFDICINE 














OPERATIVE MORTALITY FOR BRONCHOGENIC CARCINOMA 
(1945-1954. ) * 





DEATHS 
TYPE OF RESECTION NUMBER OF CASES 
Number Per Cent 


Pneumonectomy 170 13 7.7 
Lobectomy 116 1 3.4 
TOTAL 286 17 5.9 





*Total cases 830; resectability rate 34.3 per cent. 





SURGICAL SURVIVAL RATES FOR BRONCHOGENIC CARCINOMA 
(Five YEARS OR More) 
(1945-1950 ) * 





SURVIVORS 


TYPE OF RESECTION NUMBER OF CASES 


Number Per Cent 


Pneumonectomy 86 ll 13 
Lobectomy 40 8 20 
) 15 


TOTAL 126 1! 





*Total cases 377; total number of patients surviving five years 


25 (7 per cent). 








SURGICAL SURVIVAL RATES FOR BRONCHOGENIC CARCINOMA 
( THREE YEARS ) 
(1951-1952) 





SURVIVORS 
TYPE OF RESECTION NUMBER OF CASES ; 
Number Per Cent 


Pneumonectomy 39 8 21 
Lobectomy 28 10 36 
TOTAL 67 18 27 
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carcinoma in males and is increasing in 
incidence. 


Silent) adenocarcinoma in 
left lung of 36 year old 
woman, Specimen reveals 
carcinoma in upper lobe 
and involvement of 15 
mediastinal lymph nodes. 


X-rays of chest reveal the 
presence of the lesion for 
10 months. Roentgenogram 
on the left was made April 
21, 1952, on a routine sur 
vey. That on the right was 
made February 5, 1953. 
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This neoplasm, almost en 
tirely intrabronchial, had 
caused obstructive emphy 
cema of entire left lung by 
partially blocking the main 
bronchus. 


X-ray study of this 72 year 
old man does not show a 
shadow characteristic of a 
tumor, but emphysema of 
the left lung is evident. 
The patient complained of 
localized wheeze and short 
ness of breath. Bronchos 
copy revealed neoplasm 
obstructing the left) main 
bronchus. 


Small alveolar cell carcinoma discovered during silent phase 
on a routine x-ray examination. 





Photomicrographs show typical pattern 
of this tumor. The patient, a 43 year 
old man is alive and well three and one- 
half years after lobectomy. 
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Small, unditlerentiated carci 


noma ino the left lower lobe 


bronchus treated by lebecte 
my with excision of a portion 
t the main bronchus. The left 
upper lobe bronchus was su 
tured to stump of the main 
bronchus. The only sign of 
disease had been a pneumoni 
tis which cleared with penicil 
lin therapy. A bronchogram 
showed localized narrowing 
of lower lobe bronchus. Pa- 
tient is alive and well two 
and one-half vears later. 


Asymptomatic round 
lesion of the right up 
per lobe. Bronchoscop 
ic examination was 
negative. Exploratory 
thoracotomy revealed 
carcinoma. Right upper 
lobectomy was done. 
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Asymptomatic lesion 
of the left lower lobe 
found on routine ex- 
amination. Results of 
bronchoscopy were 
negative. Exploratory 
thoracotomy revealed 
epidermoid carcinoma 
of the left: lower lobe, 
and lobectomy was 
done. The patient is 
alive and well more 
than four years later. 





An x-ray taken in June 
1948 shows almost com- 
plete disappearance of 
shadow in right upper 
lobe. The patient was 
symptom-free at this time. 
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Chest x-ray of 62 year 
old man taken in Janu- 
ary 1948. The patient 
complained of cough, 
low grade fever and 
lassitude. Penicillin 
therapy for 14 days 
produced almost com- 
plete symptom relief. 









By December 1948, 
symptoms had recurred 
and a chest x-ray shows 
reappearance of the 
shadow in the same 
segment of the right 
upper lobe. Because 
pneumonitis had reap- 
peared, bronchogenic 
carcinoma was sus- 
pected and thoracotomy 
advised. At surgery, a 
small neoplasm in a 
branch bronchus of the 
right upper lobe was 
found, necessitating to- 
tal pneumonectomy. 
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Abscess of cell 


noma obstructing the dorsal bronchus of right lower lobe 


lung bevond a small squamous earei 


This 


by a chill, cough, expectoration of foul pus, and local 


»» vear old man experienced high fever initiated 
ved pain in the right posterior chest. Bronchoscopy re 
vealed a neoplasm in the orifice of the dorsal bronchus 
abscess beyond 


on the right. Dense shadow is caused by 


the small obstructing neoplasm. 
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Specimen reveals epidermoid carcinoma of the right 
lower lobe and main bronchus. Lymph nodes were not 


involved. 


Patient complained of cough, wheeze and blood streak 


ing of two months’ duration, Pneumonia involving the 


right lower lobe improved with AUREOMYCIN® treat 
ment. Fever recurred, and x-ray shadow persisted. X-ray 
of chest shown on right reveals chronic obstructive pneu- 
monitis of right lower lobe. Results of bronchoscopic 
examination were positive for epidermoid carcinoma. On 


April 21, 1949, right pneumonectomy was done. The 


patient was alive and well nearly four years later. 























Severe pain radiating along the fifth intercostal nerve 
on the right was the only symptom produced by this 
small neoplasm which had invaded the fifth inter- 
costal muscle bundle and bodies of vertebrae. 
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X-ray of chest taken 17 months after resection of 
small segment of the right upper lobe along with 
segments of the fourth and fifth ribs, intervening 
intercostal muscle bundles and portions of bodies of 
two vertebrae. 





In 1915, three years before admission to the hos 
pital, this 34 year old man experienced coughing 
and wheezing. In 1947, six months before surgery, 
he had hemoptysis, fever, brassy cough and dysp- 
nea, and began to lose weight. X-rays disclosed 


obstructive pneumonitis of the right lower lobe 


and emphysema of the right lung. Bronchoscopy 
revealed epidermoid carcinoma of the right main 
bronchus. Pneumonectomy was done in February 
1918, and the patient was alive and well seven 
years later. 





Specimen reveals emphysema of the right middle 
and lower lobes and a large tumor of the right 
main bronchus. 
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Small bronchogenic carcinoma of the squamous cell type 
causing fibroid pneumonitis of left upper lobe. 


This 74 year old man had cough and fever at the time 
this x-ray was taken. Penicillin therapy brought partial 
relief of symptoms, but x-ray shadow persisted. He is 
still active seven years after left total pneumonectomy. 
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There is little evidence in 
these x-rays of broncho- 
genic carcinoma arising in 
the right upper lobe and 
invading the mediastinum, 
causing obstruction of the 
superior vena cava. 





Appearance of patient shows evidence 
of vena caval obstruction. Note swelling 
of face and neck and dilatation of veins 
of upper chest and shoulders. Patient 
was obviously inoperable. X-ray ther- 
apy gave relief of symptoms, including 
signs of vena caval obstruction, and he 
led a normal life for more than two and 
a half years before advance of neoplasm 
caused death. 





January 15, 1946. This 54 year old man com- April 1, 1946. Two and a half months following 
plained chiefly of pain in his right shoulder. Ex- x-ray therapy the hilar mass had almost com- 
ploratory thoracotomy disclosed a neoplasm aris- pletely disappeared. Later, a large abscess de- 
ing in the right upper lobe bronchus which had stroyed the right upper lobe. This man was still 
invaded the phrenic nerve and lower trachea. Be- alive without signs of recurrence of this proved 
cause of the extensive invasion, the lung was not neoplasm seven years following exploration of the 
removed. Biopsy revealed squamous carcinoma. chest. 


~ 
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Specimen removed at left pneumonectomy on May 18, 


1919 reveals an adenocarcinoma in the left upper lobe 


In May 1947, one year belore adiission to the hospital, 
this 7b year old tnan was told that he had a suspicious 
shadow in his felt lung. In May L908 he coughed up 
blood but had no other symptoms. An xray of the chest 
on May 5, 1OU8 revealed a large, soft) shadow in) and 
just above the left: hilus 





November 3, L949. Patient complained of cough and 


hemoptysis. Chest x-ray revealed small shadow in the 


right lung. Bronchoscopic examination was negative 


18 





Mareh 17, 1951. Cough and hemoptysis persisted for 
8 months. X-rays revealed massive increase in size of 
shadow. Pneumonectomy was done in March 1951, The 
patient died nine months later from cerebral and 
peritoneal metastases. 
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(A) (B) 


ai 


Left lower lobe 





CARCINOMA 


and portion of 
sutured to left main 
bronchus 


main bronchus 





removed 


This 58 year old man had 
cough and hemoptysis of 
four months’ duration 
X-ray disclosed a lesion in 
the posteromedial sepinent 
of the left lower lobe, and 


gmphysema of lower lobe 


Specimen reveals epider 
moid carcinoma extending 
along the left) lower lobe 
bronehus Additional 
length of bronchus ob 
tained by resection of por 


tion of left main bronehus 








Bronchiectasis and abscess formation in the right mid 
dle and lower lobes secondary to epidermoid carcinoma 
of right main bronchus. 


lhis patient had a long history of cough and_ fever. 
Bronchograms disclosed obstruction of the right lower 
lobe bronchus, a large mass invading the right lower 
lobe, and pneumonitis of the right upper lobe. 
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left upper lobe bronchus 
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A highly anaplastic carcinoma invading the left anterior 
pulmonary vein, 


A dense, sharply circumscribed shadow in’ the chest 
x-ray of a 28 year old woman. At exploration, this was 
found to be an anaplastic primary neoplasm which had 
invaded and extended along the anterior pulmonary 
vein to form a large tumor embolus in the left atrial 


chamber. 





For three weeks before this x-ray was taken, this 64 year old woman noticed a 
streak of blood in a small amount of sputum she cleared from her throat each 
morning. An abnormal shadow was noted in the left upper lung field. The 
patient accepted readily the advice that she undergo exploratory thoracotomy. 
At operation, a small neoplasm was removed by resecting the anterior segment 
of the upper lobe. The patient is alive and well 10 years following the resection. 


Six years before this x-ray was taken, an early carcinoma of the cervix was 
detected and cured by radium therapy. Thus an intelligent patient, aided by 
her alert physician, has survived two separate primary carcinomas. 
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PEDIATRICS IN GENERAL PRACTICE 


Respiratory Irregularities in 


Newborn Infants 


A. ROBERT BAUER AND PHILIP J. HOWARD* 


The Henry Ford Hospital, Detroit 


Earvy descriptions of breathing in newborn 
infants which were based on simple inspection 
called attention to the characteristics of this 
age group, namely, the irregularities in rate, 
rhythm and amplitude of the individual respi- 
rations occurring in normal babies, as con- 
trasted with the regular and more even breath- 
ing of older persons. These findings were later 
confirmed by means of a face mask type of 
spirometer which gave a permanent kymo- 
graphic record of quantitative measurements 
of rate, tidal air, minute volume and general 
characteristics. However, this method had the 
disadvantage of disturbing the infant, which 
raised some doubt as to the findings being 
really basal. This disadvantage was fairly well 
eliminated by the development of a body 
plethysmograph, which was first used in nor- 
mal newborn infants in the early 1930s by 
Murphy and Thorpe’ and Deming and Wash- 
burn,” and in premature infants by Shaw and 
Hopkins.* 

Figure 1 shows the body plethysmograph 


*Department of Pediatrics, The Henry Ford Hospital, Detroit, Michigan. 
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A. ROBERT BAUER PHILIP J. HOWARD 


adapted from Deming* which was used in our 
studies. The infant’s body is completely en- 
closed in the apparatus with the head protrud- 
ing through a rubber collar so that he breathes 
atmospheric air (or whatever gas mixture we 
wished to administer by placing a cellophane 
tent over his head). The spirometer was at- 
tached directly to the plethysmograph and 
permanently recorded on a kymograph the 
volume of air moved by the actions of the 
chest and abdomen within the plethysmograph. 
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ricuRE 1. Body plethysmograph adapted from Deming, 
showing spirometer, kymograph, method of administer 
ing gas mixtures, and oximeter. 


This volume equals that of air moving in and 
out of the respiratory tract and thus gives a 
faithful record of actual respiratory move- 
ments without disturbing the infant. This was 
believed to give truly basal results since the 
infant was sufficiently comfortable to sleep 
through the entire test--in fact, no tracing 
was considered acceptable unless the subject 
did sleep all through the test. Later improve- 
ments in this type of apparatus made by 
Bouterline-Young and Smith’ in this country 
and by Kenneth Cross’ ‘ in England have 
added much to the accuracy of the results. 

The use of electronic systems in connection 
with a face mask by Miller*'® and by God- 
dard'' and in connection with the plethysmo- 
graph by Drorbaugh'* gave excellent results. 
and provided an improved method of study. 
We studied the movements of the chest and 
abdomen by means of pneumographic tracings 
and later combined this with simultaneous 
plethysmographic tracings using a purely me- 
chanical system of recording. Miller*'’ re- 
cently carried out a similar study employing 
an electronic system of recording which was 
very accurate. 

Although periodic breathing is normal in 
the newborn infant, the appearance of peri- 
odic, or Cheyne-Stokes, breathing in an adult 
is very serious. In the adult, Cheyne-Stokes 
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breathing is associated with cardiorenal fail. 
ure, severe lung failure as in asthma or some 
types of pneumonia, or heart-failure. It occurs 
regularly in the anoxia of mountain sickness, 
Because the irregularity is so severe in adults 
it has been of great interest and studied in 
normal newborn and premature infants. 

In the adult many factors increase or stimu- 
late respiration. Some of the most important 
factors are oxygen deprivation from low oxy- 
gen atmosphere or disease; carbon dioxide ex- 
cess. whether inhaled or metabolic; acidosis 
from administered acid or from metabolism: 
muscular exercise, either active or passive; 


hs ae Mh 


ay eee Nb a} 


— 








Niko hil. 


AWA MAA atest 











A 
4 fy i | 


i hi 


FIGURE 2. Breathing records for the immature. 
















types Ll, IT and IIT; the regular normal. type 
IV; and the stimulated, type V. 
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pressoreceptor reflexes from veins and arteries 
with rise in blood pressure; thermoreceptor 
reflexes from the hypothalamus; pain reflexes: 
psychogenic reflexes of an emotional nature, 
and voluntary control. In our work, and 
most research in this field, these factors have 
been controlled as much as possible by taking 
records only during sleep. The first factor, low 
oxygen, as represented by 12.5 per cent oxy- 
gen in the respired mixture, usually has been 
found to act as a depressant in the early new- 
born period, 

In the beginning of our studies with the 
plethysmograph, attention was directed to the 
types of irregularities encountered, and since 
there were several varieties, we classified them 
as shown in figure 2. The simultaneous trac- 
ings taken by the plethysmograph and by the 
pneumograph from the chest and abdomen 
showed that there was no greater efficiency in 
tidal air or minute volume when the chest and 
abdomen expanded together (positive phase ) 
than when the chest retracted as the abdomen 
expanded (negative phase). Examples of each 
phase are shown in figures 3 and 4. Our inter- 
pretation of this phenomenon was that respi- 
ration was due chiefly to diaphragmatic ac- 


tion, with that of the chest being secondary 
and probably serving only as a good firm foun- 
dation from which the diaphragm could work. 
Figure 5, taken from Miller,*'° gives his in- 
terpretation of this phenomenon. He refers to 
the lack of co-ordination between the chest 
and abdomen as “seesaw,” and feels that it is 
the normal type of action from the second to 
about the thirtieth day and is a sign of good 
diaphragmatic function, or intact vagal con- 
trol. The important point in this respect is 
that lack of co-ordination between the chest 
and abdomen in newborns is normal, and that 
it is equally normal for the phase to change 
from positive to negative without any meas- 
urable change in the tidal air or the minute 
volume.”” 

We were interested in determining what ef- 
fect the percentage of oxygen in the respired 
air would have on the irregularity of breath- 
ing and on changing the efficiency of respira- 
tion.* We administered mixtures containing 


*Efficiency of respiration in our work has been judged by the minute 
volume. Efficiency of respiratory exchange, however, depends on the 
expansion of the alveoli, where the inspired gases are in closest 
contact with capillary blood. It is realized by us and has been care- 
fully expressed by C. A. Smith and J. L. Wilson that occasional 
deep gasping respirations may accomplish more in alveolar dilation 
than we can demonstrate. 
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FIGURE 3. Breathing stimulated by carbon dioxide in the 
positive phase, with the chest and abdomen expanding 
together. 
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FIGURE 4. Breathing type I, irregular Cheyne-Stokes 
rhythm in low oxygen with a three second period of 
apnea. The phase is negative, with the abdomen con- 
tracted and the chest expanded. Gas analysis showed 
11.75 per cent oxygen. 
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REPRESENTATION OF INFANT’S BREATHING 
(From Miller and Behrle) 








Simple retraction 
of costal margin 





“Seesaw” breathing 
Chest contracting 
and abdomen expanding 


FIGURE 5. Chest and abdominal motion in 
breathing. 


Reproduced courtesy of Pediatrics. 
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Phase positive—chest and abdomen expanding 
together 


FicuRE 6. Breathing type I, irregular Cheyne-Stokes 
rhythm, becoming type IV, regular normal breathing, 
on administration of high oxygen concentration for 40 
seconds. The phase is positive, with chest and abdomen 
expanding together. 


Figures 3, 4 and 6 reproduced courtesy of Am. J. Dis. Child.— 
Howard and Bauer—May 1949. 
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from 12 to 90 per cent oxygen.’* The use of 
12 per cent oxygen converted regular breath. 
ing into periodic breathing in six out of nine 
infants. 

When the infants were breathing irregu- 
larly, increasing the percentage of oxygen 
converted respiration to a regular type in 7 
out of 10 cases (figures 6 and 7).’* In certain 
cases there was a progressive increase in min- 
ute volume as the content of the mixture was 
changed from low oxygen to high oxygen to 
carbon dioxide. In all cases there was a great 
increase in minute volume with carbon diox- 
ide, and in 18 of 20 cases there was a marked 
increase with high oxygen. Figure 8 illustrates 
this response in a five day old infant who was 
considered to be still in the immature phase 
of response, whereas figure 9 shows the re- 
sponse in a 25 day old infant which seemed to 
be changing from the immature type to the 
adult type. 

Table 1 indicates the percentage of increase 
in minute volume obtained with various per- 
centages of oxygen administered and is the 


RESPIRATION OF THE NEWBORN 





A Aj 














Oxygen 








~ py De®. 4 a oe eee 

















Bui i de ldas Aegon Sa ade 





FIGURE 7. Effect of oxygen therapy on respiratory rhythm 
in premature infant. 


Rhythm change from types I and II to type IV after 
administration of high oxygen mixture. 


Rhythm change from type II with 12 per cent oxygen 
respiratory mixture to type IV with air. 
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basis for our summary statement that 40 to 50 
per cent oxygen increased the minute volume 
an average of 30 per cent. 

The current explanation for periodic breath- 
ing accepted by most physiologists" is as fol- 
lows: The neurons in the respiratory center 
are depressed by some factor such as anoxia, 
uremia, passive congestion, etc., resulting in 
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a diminution in sensitivity to changes in car- 
bon dioxide tension and pH of the blood. Pul- 
monary ventilation is thereby reduced and the 
arterial oxygen partial pressure falls below 
normal. Chemoreceptor reflexes then drive the 
respiratory center until the oxygen tension 
reaches normal. The reflex stimulation is then 
abolished, and since the carbon dioxide is re- 
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TABLE 1 


Minute VoLuMe VARIATION with Low AND Hicu Oxycen IN Respirep MIXTURE 








BIRTH WEIGHT AGE AT BLOOD MINUTE VOLUME VARIATION PER CENT 
: : d OXYGEN IN 
— a Hemoglobin Red Blood Low Oxygen* High Oxygen? RESPIRED 
Lb. Oz. (Days) Count | (per cent) (per cent) | MIXTURE 
1 | 7 0 5 17 4.7 —16 + 32 | 74 
2 | 6 7 11.5 2.7 —16 | 54 53 
3 4 7 7 14 4.4 | —36 + 22 42 
1 6 2 11 15 4.9 —22 + 15 56 
5 7 0 15 3.9 | —I5 +134 | 67 
6 5 8 14 on —29 + 19 56 
7 4 15 23 15. 4.7 ~37 — 13 | 46 
8 8 1 7 2.9 1.3 | +88 + 45 | 48 
9 6 4 27 ] 2.8 +53 + 2 72 
10 1 12 25 | + 3.4 — 15 10 
AVERAGE 
— + 30 





*Low oxygen as used here means the administration of 12 per cent oxygen in air, and checking the resulting mixture 
within the tent at one minute intervals with a Beckman oxygen analyzer to insure that concentration. 


*High oxygen as used here means the administration of 90 per cent oxygen in air, and analyzing the resulting mix- 
ture within the tent at one minute intervals with a Beckman oxygen analyzer. The resulting percentages are given in 


the last column on the right. 


duced by hyperventilation, apnea ensues and 
the cycle is repeated over and over until the 
original defect is corrected. 

Because the administration of oxygen cor- 
rected periodic breathing in newborns, it was 
concluded that the respiratory center was de- 
pressed by anoxia. Cross”* made out a strong 
case for this idea, supported by fine experi- 
mental work. He noted that administration 
of oxygen to newborn infants causes a de- 
pression of respiration for the first two min- 
utes, followed by a secondary rise. This same 
reaction was reported by Miller.* '° The inter- 
pretation by Cross was that the oxygen at first 
eliminated the chemoreceptor drive, resulting 
in depression of respiration, but the oxygen 
returned the neurons in the respiratory center 
to a normal carbon dioxide sensitivity, giving 
the secondary rise. The second part of his 
work demonstrated that an infant who had 
been observed in anoxic atmospheres did not 
respond to carbon dioxide stimulation to the 
same degree that he would in air, which Cross 
concluded was proof of the depressing effect 
of anoxia on the sensitivity of the respiratory 
center. The chief objection to this conclusion 
is that in the textbook explanation of periodic 
breathing’ it was stated that the administra- 
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ion of oxygen would cause apnea by abolish- 
t f oxyg Id | by abolisl 

ing the chemoreceptor drive 
posite effect to that observed in newborns. The 


this is the op- 


one exception to this in adults is in the case 
of chronic anoxic hyperventilation occurring 
in persons acclimated to high altitudes. In this 
instance both carbon dioxide and oxygen blood 
tensions are low, but the administration of 
oxygen does not cause apnea as it does when 
administered in acute anoxia; the implication 
is that the respiratory center threshold has 
been set at a lower level during acclimation. 
The explanation just stated would fit the 
situation found in newborns, for Wilson and 
his group'’ have shown that both carbon diox- 
ide and oxygen tensions are low in newborn 
infants. The administration of oxygen does 
not cause apnea but actually abolishes peri- 
odic breathing, if present. The explanation for 
this would seem to be that the partial anaer- 
obic existence of newborns, as postulated by 
Wilson,’” results in the production of insufh- 
cient amounts of carbon dioxide to stimulate 
the respiratory center, and the administration 
of oxygen increases the production of carbon 
dioxide which in turn stimulates the respira- 
tory center and increases ventilation. The fact 
that pH shares equally with carbon dioxide as 
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a stimulant of the respiratory center and may 
act independently of carbon dioxide gives it 
an important position in any consideration of 
respiratory regulation. While it is true that 
carbon dioxide tension and pH vary inversely, 
it is also true that other factors, such as or- 
ganic and inorganic acids, can contribute to 
an uncompensated acidosis that will affect 
regulation of breathing. The newborn has 
been shown by Wilson and co-workers'* '* 
be in a state of uncompensated acidosis and 
yet not hyperpneic. This also suggests that the 


to 


respiratory center threshold has been set at a 
lower level. 

As a possible explanation for the factual 
information obtained from our experiments 
and those of other investigators, we suggest 
that these findings represent only a small part 
of a finely balanced set of regulatory functions 
for the respiratory system, rather than a com- 
plete regulation in itself, based entirely on a 
carbon dioxide and oxygen exchange predi- 
cated on abnormal conditions existing before 
and after birth. If one thinks of the many fac- 
tors which go into the thermostatic regulation 
of heat in his home, one can see how the more 
complicated physiologic regulation of respira- 
tion in the newborn may be influenced by a 
multiplicity of factors, rather than by one or 
two isolated factors. We also considered the 
possibility these seemingly paradoxical situa- 
tions might be part of a protective mechanism 
to help the infant during the transition period 
from relative immaturity to a more stable 
adult type of existence, rather than a signifi- 
cantly pathologic process. For example, the 
polycythemia and peculiar type of fetal hemo- 
globin present at birth make for better oxygen 
transport, and this, together with the partial 
anaerobic existence, results in the newborn’s 
well-recognized resistance to anoxia. Since a 
lowered respiratory threshold permits him to 
tolerate a lowered pH, and the lowered carbon 
dioxide tension allows him to accept a sizable 
increase in carbon dioxide tension, it would 
seem to follow that this, plus resistance to 
anoxia, serves as some measure of protection 
against an interruption of respiratory function 
either in utero or after delivery. 

If the postulate given here is accepted as a 
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working theory, it becomes evident that ir- 
regularity of breathing per se in a newborn 
infant is not an indication for drastic thera- 
peutic measures. The decision to use oxygen 
therapy or medicinal stimulants should be 
made on the basis of a general appraisal of 
such factors as cyanosis, feeble heart action, 
shock, weak cry, and lack of response to stimu- 
lation, in addition to a consideration of the 
type and efficiency of respiration. Also, we 
have tried to show that administration of 40 
per cent oxygen will accomplish as much as 
higher concentrations in stimulating respira- 
tion. This is becoming a matter of great im- 
portance, for evidence is accumulating rapid- 
ly to indicate that toxic results of oxygen 
administration, such as retrolental fibroplasia 
and pulmonary irritation, occur from concen- 
trations higher than 40 to 50 per cent. 
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GENERAL PRACTICE REVIEW 


Management of Benign 


Prostatic Hypertrophy 


ROGER BAKER* 


Georgetown University School of Medicine, Washington, D.C. 


Tue cause of benign 
prostatic hypertrophy 
remains unknown de- 
spite intriguing re- 
search by a number of 
investigators. With ad- 
vancing years man gen- 
erally and specifically 
undergoes some degree 
of atrophy of skeleton, 
muscle, skin and most 
organs. It is paradoxi- 


ROGER BAKER 


cal, then, that the prostate undergoes enlarge- 
ment in some 35 to 60 per cent of men over 
50 years of age. 

As fortunately only about 15 per cent of 
cases of obstructive prostatism require sur- 
gery, the first problem is to determine ac- 
curately which cases do require operative in- 
tervention. The decision to excise surgically 
the enlarged gland often must be individual- 
ized, and specialized training and experience 
are of value in making these decisions. How- 
ever, there are certain fundamental positive 
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and negative criteria that apply to all patients 
with obstructive prostatism which will assist 
the general practitioner in deciding whether 
or not the patient should be referred to a 
urologist for operation. The second area of 
interest for the general practitioner is that of 
postoperative management. It is only natural 
that most general practitioners have little in- 
terest in the technical aspects of the surgery. 
Actually, surgical procedure is but one phase 
in the treatment of obstructive prostatism. Re- 
gardless of the fact that for most of these pa- 
tients the hospital stay is relatively short the 
total postoperative recovery period may be 
prolonged. The referring physician should be 
familiar, therefore, with the usual postopera- 
tive course in such cases and should have a 
basic concept of the operation in order to un- 
derstand and properly manage these patients 
postoperatively. It is the purpose of this paper 
to discuss these and other aspects of the prob- 
lem as they apply to the family physician. 
To establish a correct perspective from the 
onset, it should be stressed that surgical ex- 
cision of a benign hypertrophied prostate is 
never an emergency procedure. For numerous 
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reasons, excision is frequently strongly indi- 
cated, but it should always be viewed as an 
elective operation. Per contra, providing uri- 
nary drainage in a patient with obstructive 
prostatism is often an emergency requiring 
urethral catheter drainage or, rarely, supra- 
pubic cystotomy. The disassociation of these 
two principles is occasionally overlooked in 
cases of nearly complete urinary retention 
produced by an obstructive hypertrophied 
prostate. Failure to apply these concepts causes 
many unnecessary deaths from prostatic sur- 
gery each year. 


Preoperative Considerations 


Evaluation of symptoms—Prostatic hyper- 
plasia produces signs and symptoms at an ad- 
vanced age when there frequently are associ- 
ated degenerative diseases of the liver, heart, 
blood vessels or kidneys. It is the prime func- 
tion of the physician to evaluate, treat and 
return these patients to their families in the 
best possible condition. Occasionally an asso- 
ciated condition, such as a recent myocardial 
infarction with residual angina pectoris, will 
preclude prostatic surgery, in order not to 
jeopardize life by an elective procedure. True, 
a few patients in this group may not like con- 
stant catheter drainage of urine into a rubber 
bag strapped to the thigh under the trousers. 
Regardless, at least they are alive to complain 
about it, and there is always the possibility 
that their physical condition may later im- 
prove and make surgery possible. 

As the total patient must be evaluated, and 
not just the urologic tract, any associated con- 
dition, such as progressing hypertension, may 
well influence the physician to recommend sur- 
gery for a gland which per se does not neces- 
sarily require surgery at present. The reason- 
ing in such a case is that the patient probably 
will never be in better condition than at pres- 
ent, and if surgery is delayed it may have to 
be performed later when the patient is a poor- 
er operative risk. If no such generalized con- 
dition coexists, however, and immediate pros- 
tatic surgery is not recommended, the patient 
should be examined in the office approximate- 
ly twice yearly. At those times further ana- 
tomic enlargement of the prostate may be de- 
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termined and progression of symptoms noted. 
Most physicians check for residual bladder 
urine. The urine should be examined for evi- 
dence of infection and the blood urea nitrogen 
or nonprotein nitrogen determined. In this 
connection, it should be pointed out that a 
nonfasting or casual sample of blood for either 
of these tests is adequate for simple clinical 
evaluation of renal function. 

The patient with only minimal to moderate 
benign enlargement of the prostate, with few 
symptoms of urinary obstruction, and no renal 
damage or infection presents a problem that 
must be individualized. For example, some pa- 
tients do not mind getting up two or three 
times at night to void. Diurnal frequency of 
every two hours and some decrease in the 
caliber of the urinary stream may cause such 
patients no subjective concern or annoyance. 
Another patient with the same degree of pros- 
tatic enlargement may be distressed greatly 
by these symptoms. He may be unable to re- 
sume sleep after nocturia. All else being equal, 
subjective reaction to symptoms of obstructive 
prostatism may present insufficient or sufh- 
cient indications for prostatic surgery. If the 
presenting signs or symptoms do not warrant 
operative intervention, the patient should be 
advised that he probably will require surgery 
later if the prostate continues to enlarge and 
further occludes the urethra. 

A few patients develop no symptoms other 
than those mentioned as a result of obstruc- 
tion and never require surgery. As a general 
rule the patient consults his physician and 
undergoes prostatic surgery only for aggravat- 
ing or distressing alterations of the voiding 
mechanism consisting of at least two of the 
following symptoms: frequency, urgency or 
hesitancy, dysuria, decrease in caliber and 
force of the urinary stream, occasional hema- 
turia, terminal dribbling, etc. 

Rectal examination—It has been stated pre- 
viously that, depending on the source con- 
sulted, some 35 to 60 per cent of men over 50 
years of age have prostatic hypertrophy. Rou- 
tine rectal examination of healthy men in this 
age group or regular attendance by the physi- 
cian at autopsies performed on elderly men 
who died from nonurologic causes will con- 
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FIGURE L. Intravenous pyelogram revealing large prostatic 
hypertrophy indenting the floor of the bladder. Size of 
prostate was confirmed by rectal examinations. There 
was no infection or renal damage and only minimal 
symptoms of obstruction. Surgery was not indicated. 


firm these statistics. Most older men, there- 
fore, adjust physiologically to an enlarged 
prostate and do not require surgery. Regard- 
less of how large a hypertrophied prostate 
may feel on rectal examination, operative re- 
moval is not necessary unless the patient can- 
not adjust or unless there are symptoms of 
urinary obstruction, infection or renal dam- 
age (figure 1). Simple anatomic enlargement 
of the prostate does not indicate operation. 
From the other standpoint, it may be ques- 
tioned whether prostatic surgery ever is indi- 
cated, if rectal examination reveals a normal- 
sized prostate. When the prostate undergoes 
hyperplasia it usually enlarges in all direc- 
tions and can be palpated by rectal examina- 
tion. In certain instances, however, a small 
hyperplasia of only lateral or median lobes 
may cause considerable intra-urethral pres- 
sure. In other patients, median bar hyper- 
trophy may result in bladder neck obstruction 
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and cause complete urinary retention. In either 
case, the prostate may be nearly normal to 
palpation; however, if lateral lobe or medizn 
bar hypertrophy produces symptoms of uri- 
nary obstruction, infection or renal damage, 
surgery is indicated. 

Most patients with symptoms of obstructive 
prostatism have a large prostate on rectal 
examination. The gland is usually, but not al- 
ways, symmetrically enlarged and the median 
sulcus is palpable. In addition to backward 
projection of the prostate, the finger should 
be moved laterally and also vertically in order 
to palpate width and supero-inferior limits of 
the hypertrophy. The consistency of a benign- 
ly hypertrophied prostate resembles that of an 
artgum eraser. While any area of localized 
increased density may be a small prostatic 
adenoma, an area of fibrosis, infarction, pros- 
tatic calculus or a tuberculous lesion, the pos- 
sibility of early prostatic cancer should not be 
excluded from the differential diagnosis. 

Prostatic cancer coexists with benign pros- 
tatic hypertrophy in some 10 to 20 per cent 
of patients. Specialized examination and biop- 
sy are indicated under these circumstances. 
In fact, any localized area of increased den- 
sity (whether or not it is a nodule) in the 
normal-sized or enlarged prostate should be 
considered to be early prostatic cancer. Over 
85 per cent of prostatic cancers begin in the 
posterior lobe, which is the area palpated on 
rectal examination. The burden of proof rests 
with the physician who states that a prostatic 
nodule is not malignant. Statistics lend em- 
phasis to this comment: In over 90 per cent 
of patients referred to the urologist with pros- 
tatic cancer, malignancy already has spread 
heyond hope of cure. In patients in whom the 
lesion has not metastasized, total prostatec- 
tomy offers a 38 to 50 per cent cure rate. 

Catheterization for residual urine and com- 
plete obstruction—The patient with bladder 
neck obstruction compensates by developing 
hypertrophy of the bladder wall. The bladder 
capacity may remain normal or decrease. As 
the obstruction increases, the bladder mus- 
culature must work harder in order to expel 
urine. If the bladder becomes hypertrophied 
enough, it is possible to have an enormously 
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enlarged prostate without developing any re- 
sidual urine. This can and does occur. Most 
patients, however, develop detrusor compensa- 
tion to a certain degree; further increase in 
the bladder neck obstruction will cause the 
bladder musculature to become inadequate. It 
js at this time that residual urine develops in 
the decompensating, dilating bladder. 

Most urologists use measurement of resid- 
ual urine to determine the degree of compen- 
sation of bladder hypertrophy for a bladder 
neck obstruction. Many patients with bladder 
hypertrophy have a marked tendency to de- 
velop cystitis. Residual urine should be ob- 
tained by catheter only while using strict asep- 
tic technic. After voiding, the normal bladder 
should contain less than 5 cc. of urine. 

A marked increase in residual urine over a 
six month period usually indicates that blad- 
der compensation is failing rather rapidly and 
that prostatic surgery will be necessary in the 
not too distant future. Regardless of the size 
of the prostatic hypertrophy or the extreme 
degree of associated infection and symptoms 
of obstruction, if no residual urine is present 
there is usually no appreciable renal damage. 
Conversely, it may be stated that in patients 
with only minimal enlargement of the prostate, 
as noted by rectal examination, with no infec- 
tion and with only mild symptoms of obstruc- 
tion, there may be serious renal damage if a 
large amount of residual urine (over 100 to 
200 cc.) is present. 

I do not use residual urine determinations 
in evaluating patients with benign prostatic 
hypertrophy. It is contended that the precise 
amount of residual urine is not of any great 
value in selecting treatment. The patient with 
a large amount of residual urine has marked 
symptoms of obstructive prostatism—usually 
in proportion to his prostatic enlargement— 
and will therefore require treatment. Conse- 
quently, determination of the amount of resid- 
ual urine does not appear indicated, and if 
performed, occasionally may cause cystitis. 

Inability to catheterize the patient with 
acute retention due to benign enlargement of 
the prostate is usually due to errors in technic 
and to ill-advised choice of catheter. The male 
urethra has the form of an “S” curve. If the 
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penis is lifted straight up from the recumbent 
patient and held under slight tension at a 
right angle to the legs and abdomen, one 
curve of the “S” is eliminated. When a well- 
lubricated catheter is gently inserted into the 
urethra, it should be introduced freely to the 
point of obstruction and then pushed firmly 1 
to 2 cm. at a time until it has passed the ob- 
struction. In more resistant cases, the passage 
of a curved metal sound prior to using the 
catheter frequently furnishes the physician 
with some preliminary information concern- 
ing urethral anatomy and location and de- 
gree of obstruction. If possible, a Foley cathe- 
ter with a 5 cc. bag should be used, because 
the catheter should be left indwelling. En- 
largement of a median bar or middle lobe of 
the prostate is difficult to overcome with the 
simple, straight catheter. The two leading 
manufacturers of catheters have, therefore, 
marketed a Foley bag catheter with a stiffened 
and slightly curved tip to override these ob- 
structions. Many physicians attempt to pass 
catheters that are too large for the caliber of 
the urethra at the point of obstruction, while 
others use catheters so small that they fail to 
pass due to buckling of the thin rubber tube 
within the urethra. No. 18 and No. 20 French 
catheters appear to be easiest to introduce in 
most patients. The use of a stylet or mandrin 
by inexperienced persons is inadvisable, as it 
often results in urethral tears or perforations. 

If, after a reasonable period of time, it has 
been impossible to catheterize the patient it is 
best to desist and to seek specialized assist- 
ance. If there is too much urethral trauma it 
may be impossible for the urologist to cathe- 
terize the patient, and an unnecessary emer- 
gency operation may have to be performed to 
provide urinary drainage. 

If the patient has had incomplete chronic 
urinary retention for a long time and suddenly 
develops complete retention, some believe that 
it is not advisable to empty the bladder rapid- 
ly after the catheter is inserted. The sudden 
pressure imbalance at the tubular and glo- 
merular level may result in serious renal in- 
jury. The first 100 cc. of urine should be 
drained off at the rate of 5 cc. every 5 to 10 
minutes and the remainder emptied freely. 


As the catheter is to be left indwelling, a 
broad-spectrum antibiotic should be used re- 
gardless of the presence or absence of urinary 
infection. Catheters are foreign bodies that 
tend to promote cystitis and urethritis. They 
are a necessary evil. GANTRISIN®, 1 gm. four 
times a day, is useful and inexpensive in re- 
ducing the incidence of infection. Prior to any 
basic therapy the status of the upper urinary 
tract should be determined. A urea clearance 
or two hour phenolsulfonphthalein test or at 
least a nonprotein nitrogen determination 
must be obtained. 

Cystitis—-Patients with benign prostatic 
hypertrophy tend to develop cystitis. Some 
patients with bladder neck obstruction also 
develop a vesical calculus or diverticulum. 
Cystitis aggravates existing vesical irritability 
and produces an increase in many symptoms 
already present as part of the complex of ob- 
structive prostatism. Patients with consider- 
able obstruction who acquire acute cystitis 
may develop complete urinary retention and 
require use of an indwelling urethral catheter. 

Most patients with prostatic enlargement 
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who have cystitis should have the voided urine 
collected for culture and sensitivity studies. 
The penis must be washed well with soap and 
warm water, followed by application of a 
mild antiseptic solution. The first ounce or 
two of urine voided is discarded and then 
some of the specimen collected in a sterile 
container. Before obtaining the laboratory 
report of the urine culture, the trial use of a 
broad-spectrum antibiotic is certainly advis- 
able. These infections usually are due to some 
gram-negative organism, and the clinical guess 
concerning the antibiotic already prescribed 
frequently is accurate when compared with 
the sensitivity study. Contrary to popular 
usage, I believe that cystitis is an infection of 
not only the urine but also of the bladder 
wall. As a consequence it is recommended that 
tissue, and not urinary, level doses of anti- 
biotics or chemotherapeutic agents be used. 

It is possible to effect remission of cystitis 
secondary to an enlarged prostate, but it will 
invariably recur unless the cause (the pros- 
tate) is removed. The development of recur- 
rent or persistent bladder infection in a patient 
with benign prostatic hypertrophy is usually a 
definite indication for surgery. Prior to sur- 
gery constant catheter drainage and adminis- 
tration of the appropriate antibiotic are fre- 
quently necessary to control a resistant, severe 
cystitis. 

Cystoscopy—Many urologists do not be- 
lieve that preoperative cystoscopy is neces- 
sary. The principal objection to the procedure 
is that it may cause cystitis. | use cystoscopy 
routinely in all patients who are to be oper- 
ated. Benign prostatic hypertrophy occurs in 
the same age group as bladder cancer. Cystos- 
copy occasionally will reveal that while the 
patient does have an enlarged prostate on 
rectal examination, his symptoms are pro- 
duced by a cancer of the trigone of the blad- 
der. Rectal examination provides approximate 
data concerning posterior enlargement of the 
prostatic adenoma. Panendoscopy reveals the 
degree of anterior and intravesical extension 
of the gland. Both examinations are necessary 


FIGURE 2. Cystogram demonstrating two diverticula of 
the bladder resulting from median bar hypertrophy. 
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to determine the type of prostatic operation 
indicated. It is not enough to elect transure- 
thral resection on the basis of a small amount 
of hypertrophy determined by rectal examina- 
tion. Cystoscopy may reveal a diverticulum of 
the bladder (figure 2) or a large intravesical 
enlargement of the prostate that should be 
excised suprapubically. It may also show a 
large vesical calculus that could not be crushed 
with a lithotrite at time of transurethral pros- 
tatectomy (figure 3). 

Intravenous pyelograms—While it would 
be highly desirable to have an intravenous 
pyelogram of every patient requiring surgery 
for obstructive prostatism, it is absolutely nec- 
essary only in certain selected cases. More- 
over, the additional expense of intravenous 
pyelography must be considered. If the his- 
tory suggests a renal calculus in addition to 
prostatic hypertrophy, then a pyelogram should 
be taken. Pyelograms are of value in uremic 
patients when the nonprotein nitrogen is not 
over about 60 mg. per cent. If the nonprotein 
nitrogen is over 60 mg. per cent, piopRAsT® 
clearance by the tubules is so poor that the 
contrast medium will not be visible roentgeno- 
graphically. Patients recovering from uremia 
by catheter drainage should always have an 
intravenous pyelogram as soon as the uremia 
subsides to determine the degree of hydro- 
nephrosis or ureteral dilatation. 

Renal damage—Any increase in _blood- 
urea or nonprotein nitrogen concentrations in 
a patient with obstructive prostatism usually 
indicates a large quantity of residual urine 
and mandates constant indwelling catheter 
drainage and treatment of infection, if pres- 
ent. Many patients with renal damage second- 
ary to prostatic hypertrophy have incompetent 
ureterovesical valves, while others fail to have 
normal ureteral drainage because of prolonged 
increased intravesical pressure (figure 4). In 
either case, the increased pressure of intra- 
urethral urine is transmitted to the renal pel- 
vis and calyces. This increase in urine pres- 
sure is then transmitted up the tubules to the 
glomeruli. Fortunately in most patients with 


FIGURE 3. Large vesical calculus secondary to benign 
prostatic hypertrophy. 
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renal damage due to this etiologic factor, con- 
stant urinary drainage via urethral or supra- 
pubic catheter may cause a reversal of a great 
proportion of this renal tubular and glomeru- 
lar damage. A few of these patients will have 
a varying residual of irreversible renal in- 
jury. Surgery performed prematurely during 
the period of recovery from reversible renal 
damage often may be fatal. It is all the more 
tragic because such deaths are preventable. 
Once the indwelling catheter is inserted and 
the infection treated, the usual course is mere- 
ly a matter of waiting for renal recovery. This 
may be measured by a two hour phenolsulfon- 
phthalein excretion or by blood nonprotein 
nitrogen determinations. I prefer the urea 
clearance test; it is so sensitive that with renal 
damage producing a urea clearance of 20 to 
10 per cent, the blood urea nitrogen may still 
be within normal concentration. This period 
of waiting may require from less than a week 
to several months. The working rule of most 
surgeons is that once renal function studies 
reveal fixed improvement, and if the patient 
appears moderately well clinically and is not 
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FIGURE 4. Cystogram producing bilateral nephro-uretero- 
grams due to incompetency of the ureterovesical valves, 
caused by benign prostatic hypertrophy and_ increased 
intravesical urine pressure. 


anemic, surgery may be performed with safety. 

It is my experience, however, that an ex- 
ception should be mentioned to this rule of 
thumb. For example, if renal function is meas- 
ured by the rather crude method of serum 
nonprotein nitrogen concentration, and it de- 
creases from a high concentration but remains 
fixed at 85 mg. per cent or above, some 25 per 
cent of patients in this category will die from 
renal insufficiency one to four months post- 
operatively. If there is so much glomerular 
damage that the nonprotein nitrogen remains 
fixed at this high concentration, then there 
also is associated severe tubular damage. These 
tubules often are unable to properly handle 
chlorides, potassium, sodium and conservation 
of base. In fact, the fatal cases have usually 
been primarily electrolyte problems, some- 
times associated with acidosis and always with 
a slowly climbing nonprotein nitrogen. It is 
imperative, therefore, that this type of patient 





be evaluated for serum electrolyte, carbon di- 
oxide-combining power and tubular function 
before he is informed that operation is indi- 
cated. If alterations of these components are 
correctable and remain stabilized by appropri- 
ate intravenous solutions, and if there is no 
anemia, then surgery usually may be _per- 
formed without too great a risk to the patient. 
On the other hand, if intensive, prolonged 
attempts at correcting electrolyte or acid-base 
abnormalities by appropriate treatment are 
unsuccessful, and if anemia persists after re- 
peated blood transfusions, surgery of the pros- 
tate is definitely contraindicated, and the pa- 
tient should be discharged from the hospital 
with a permanent indwelling catheter. Re- 
evaluation of total renal function should be 
repeated in six months or a year. 

To indicate the gravity of renal damage 
secondary to prostatic hypertrophy, Davis” 
reported a 22 per cent preoperative mortality 
rate in ward patients under his care in 1937, 
Gailbraith' reported a 20 per cent mortality 
rate in a similar group of patients in 1949. In 
1953, Davis reported that the preoperative 
mortality rate was zero among 450 private 
patients. In the last consecutive series of 506 
private and ward patients under my care from 
1951 to 1954, there was no preoperative mor- 
tality. This favorable status has been obtained 
by appreciating the importance of preopera- 
tive urinary drainage, applying newer con- 
cepts of fluid and electrolyte balance, gener- 
ous use of whole blood, and modern antibiotic 
and chemotherapeutic agents. 


Therapy 


Prostatic massage, urethral dilatation and 
estrogens—No clinical evidence has been re- 
ported to indicate that pressure, by either 
prostatic massage or dilatation of the prostatic 
urethra with a sound, effects reduction of an 
adenoma or permanently relieves symptoms of 
obstructive prostatism. While it has been re- 
ported that use of estrogens will occasionally 
produce slight diminution of symptoms of be- 
nign hypertrophy, results invariably are in- 
adequate and fall disappointingly short of the 
desired goal. Use of estrogens is not recom- 
mended. 
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Type of prostatic surgery—Urologists should 
be able to perform all four types of prosta- 
tectomy—(1) transurethral, (2) suprapubic, 
(3) retropubic and (4) perineal. The route of 
approach depends on the size and precise lo- 
cation of the enlargement. Most urologists use 
the transurethral method for median bar hy- 
pertrophy and hypertrophied prostates weigh- 
ing under about 40 gm. Larger prostatic ade- 
nomas are removed by one of the three open 
enucleative procedures. The selection of a 
particular open method frequently is based on 
the background and experience of the sur- 
geon, or on the location (intra-urethral or in- 
travesical) of the greatest part of the gland. 
Most urologists do not use the perineal ap- 
proach for anything other than total prostatec- 
tomy for early prostatic cancer. When this 
approach is used for large benign enucleations 
there is a greater risk of incontinence or im- 
potence than there is with either the supra- 
pubic or retropubic route. Most urologists do 
not use retropubic prostatectomy on markedly 
obese subjects due to technical inconvenience. 
Suprapubic prostatectomy has few disadvan- 
tages, the greatest being the prolonged post- 
operative hospital stay necessitated by this 
type operation. Replacement transfusions are 
mandatory in elderly patients who can little 
afford myocardial or cerebral anoxia of any 
degree. 

The important concept is that regardless of 
which method of prostatectomy is used, all 
the adenoma must be removed. This applies 
particularly to certain popular misconceptions 
concerning transurethral resection. In this op- 
eration, not just enough of the adenoma is 
removed to provide an adequate tunnel for 
voiding, but it must be excised down to the 
prostatic capsule. Anything less than a com- 
plete resection down to the capsule subjects 
the patient to possible long-standing infection 
or subsequent prostatic surgery when the re- 
sidual adenoma increases in size. The single 
exception to this principle is the quick tun- 
neling resection reserved for patients who are 
very poor surgical risks. Furthermore, when 
it is stated that the patient has undergone 
prostatectomy for benign hypertrophy of the 
prostate, it should be understood that adenec- 
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tomy is implied, for the entire prostate is not 
removed. The hypertrophied prostate is enu- 
cleated down to the capsule. This capsule 
is composed of compressed nonadenomatous 
prostate. True prostatectomy with total exci- 
sion of the prostate and seminal vesicles and 
anastomosis of the urethra to the bladder is 
performed for early malignancy of the pros- 
tate, not for benign hypertrophy. 


Postoperative Complications 
and Considerations 


Epididymitis——The incidence of epididymi- 
tis is considerable following the various types 
of prostatic surgery. It may be reduced by at 
least two-thirds (to 1 to 3 per cent) if bilater- 
al vasectomy is performed prior to surgery or 
an indwelling urethral catheter is inserted 
preoperatively. 

Impotence—Impotence may occur in a 
small percentage of patients following any 
one of the four types of prostatic surgery, but 
its incidence is exceedingly small. Patients 
with perineal enucleations run the greatest 
risk of impotence, according to Rowe and 
Kimbrough® and others. 

Incontinence—This complication should not 
occur unless the external urethral sphincter is 
injured during removal of the prostate. 

Urethral stricture—Urethral stricture oc- 
curs most frequently after transurethral resec- 
tion of the prostate and may require regular 
monthly dilatations for a year or more. 

Sterility—Most prostatic surgery damages 
or actually removes the internal urethral 
sphincter. During ejaculation, therefore, all 
the semen regurgitates into the bladder. Per- 
force, most patients having bladder neck sur- 
gery are rendered sterile. Unless absolutely 
necessary, therefore, bladder neck surgery is 
contraindicated for younger patients with me- 
dian bar hypertrophy or contracture of the 
bladder neck. 

Infection—Every patient with enucleation 
of a hypertrophied prostate has postoperative 
infection of the urine as a normal result of 
the operation. This applies particularly to 
cases in which the transurethral method is 
used. The infection frequently persists for one 
to four months. To understand the reason for 
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this infection it is necessary only to consider 
that for several months the patient has had a 
large, denuded prostatic fossa. This fossa is 
raw—not covered by epithelium. In addition 
to being constantly wet with urine, which de- 
lays re-epithelization, another variable has 
been introduced, namely, infection. Many of 
these patients have preoperative cystitis, which 
is intractable, because the cause of infection 
(the prostate) has not been removed. The in- 
fection persists and involves the prostatic bed 
postoperatively. An additional cause is the 
urethral catheter used frequently before, and 
routinely after, surgery. While the catheter is 
necessary to divert the urine, it acts as a for- 
eign body which contributes to or causes in- 
fection of the prostatic fossa. Treatment of 
the infection should be persistent. As this in- 
fection may cause symptoms similar to ob- 
structive prostatism, the reparative process in- 
volved should be explained to the patient. If 
complete adenectomy was performed, the in- 
fection will always be cured. 


Prognosis 


With attention to the few principles men- 
tioned, the mortality rate from prostatic sur- 
gery no longer is high; it is, in fact, one of the 
lowest for any type of major surgery, geriatric 
or otherwise. For private patients at the Mayo 
Clinic the mortality rate for transurethral re- 
section was reported to be 1.1 per cent;* for 
ward and private patients at the University of 
Minnesota the rate reported is 1.2 per cent.” 
and Nesbit® in 1946 reported a mortality rate 
of 1.8 per cent for this same type of prostatic 
operation. Using the retropubic approach, 
Moore’ reported a rate of only 1.7 per cent. 
Even prior to use of antibiotics, Young® in 
1926 had only a 3.2 per cent mortality rate 
with perineal prostatectomy. I had a 0.6 per 
cent mortality rate in a series of 180 consecu- 
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tive suprapubic enucleations. For all types of 
prostatectomy (506 patients) our mortality 
rate is 1.5 per cent, which is approximately 
what may be expected in most university hos- 
pitals adhering to the principles discussed in 
this paper. Operative deaths are usually due 
to myocardial infarction, pulmonary embolus 
or cerebrovascular accidents. 


Summary 


Establishing urinary drainage may be an 
emergency procedure, but surgery for pros- 
tatism is always an elective operation. The 
benign hypertrophied prostate is never ex- 
cised simply because it is enlarged; there must 
be associated aggravating or distressing al- 
terations in micturition, or infection or renal 
damage. 

The mortality rate from prostatic surgery 
has been reduced to | to 2 per cent because 
of: modern drugs in treatment of infection; 
application of knowledge concerning fluid and 
electrolyte balance; liberal administration of 
whole blood when necessary; judicious pre- 
operative regard for renal injury; early re- 
ferral by the family physician for evaluation; 
and operation by the urologist before second- 
ary complications develop from obstructive 
prostatism. 
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GENERAL PRACTICE REVIEW 


Antibiotics: Use Versus Abuse 


CALDERON HOWE* 


Columbia University College of Physicians and Surgeons, New Y ork 


Because of theirready 

availability, their re- 

markably low toxicity, 

and their promotion by 

aggressive advertising i .< & 
campaigns, antibiotics 

are currently being ad- ‘ - 
ministered to an ever- 

increasing proportion r a 

of the population for a i \ bane 
variety of reasons, CALDERON HOWE 
many of which are un- 

justified. Antibiotic treatment as here alluded 
to is intended to include anything from pro- 
longed therapy in hospitalized cases to the 
casual injection of penicillin or the dose of 
ACHROMYCIN® given to the ambulatory patient 
in the clinic or office. One report,’ cited here 
as a striking example of this trend toward the 
indiscriminate use of antibiotics, states that in 
a certain general hospital approximately two- 
thirds of all the patients admitted during a 
single month, excluding obstetric patients and 
newborn infants, received antibiotics, either 


*Department of Microbiology, Columbia University College of Physi 
cians and Surgeons, New York, New York. 
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singly or in combination. The vast majority of 
these patients were treated with antibiotics in 
the absence of recognized infection, and such 
prophylactic therapy was applied especially 
frequently in surgical cases. 

Although reduced incidence and morbidity 
of many infectious diseases have, of course, 
followed the introduction of antibiotics, these 
benefits have been offset with increasing fre- 
quency by undesirable side effects. These are 
of varying importance to the patient and in- 
clude allergic reactions, the emergence of re- 
sistant strains of bacteria, specific syndromes 
caused by resistant replacement flora, and the 
masking of continuing or unrecognized infec- 
tion by inadequate treatment administered be- 
fore an etiologic diagnosis is established. It 
follows that the frequency of such complica- 
tions could be reduced materially by exercis- 
ing a more critical attitude toward assessing 
the indications for antibiotic administration. 
Keeping in mind the exigencies of a busy gen- 
eral practice for which laboratory facilities 
may not always be readily available, there are 
still a number of specific facts and general 
clinical concepts which are useful in deciding 
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(L) when antibiotics are indicated and, if so, 


which to administer, and (2) when antibiotics 
are not indicated. 


Allergic Reactions 


The common complications and undesirable 
side effects will be considered only briefly, 
since they have been dealt with extensively in 
the literature.” Of the available antibiotics, 
penicillin, although virtually nontoxic, is the 
most frequent cause of allergic reactions. These 
allergic manifestations, occurring in about 10 
per cent of all patients given penicillin, vary 
from mild transient skin eruptions and slight 
fever, through the serum sickness type of sen- 
sitivity reaction to immediate anaphylactic 
shock from which a number of fatalities have 
occurred." ° A history of previous sensitivity, 
however well documented, may not preclude 
the later administration of penicillin, since 
such sensitivity may subside over a period of 
time and not reappear on subsequent adminis- 
tration of the drug. Either an intradermal or 
a scratch skin test should be performed on 
patients with histories of penicillin allergy. 
since those giving an unequivocal wheal and 
erythema reaction are more likely to show al- 
lergic manifestations with therapeutic doses 
than are patients with negative skin tests. In 
most of the reported cases of acute severe 
nonfatal anaphylactic reactions to penicillin. 
a subsequent skin test has produced a wheal 
and erythema reaction, Passive transfer of the 
specific skin sensitivity has been reported.* 
When penicillin sensitivity is suspected in a 
given case, even if the skin test is negative 
the antibiotic still should be administered in 
small amounts at first, with the usual precau- 
tions at hand for dealing with anaphylactic 
reactions. Full dosage can then be given if no 
untoward symptoms or signs are evident. Un- 
desirable side effects from the newer broad 
spectrum antibiotics consist chiefly of gastro- 
intestinal symptoms; allergic manifestations 
are unusual. 


Resistant Bacterial Strains 


The problem of the emergence of resistant 
strains of bacteria should be considered from 
several aspects. A change in the degree of re- 
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sistance of the causative organism during 
treatment is not often of importance in the 
acute infections, except for those of the uri- 
nary tract due to the gram-negative bacteria, 
Although one strain of Streptococcus viridans 
isolated from a case of subacute bacterial en- 
docarditis is reported to have increased in re- 
sistance to penicillin during therapy,° oppor- 
tunities to detect such phenomena are rare. 
since treatment is usually designed to eradi- 
cate the causative organism by maintaining 
blood levels of antibiotic far exceeding those 
to which it can be shown initially to be sensi- 
tive by in vitro tests. Indeed, there is direct 
evidence that the susceptibility of greening 
streptococci to penicillin has not changed in 
the general population.’ Beta hemolytic strep- 
tococci are still uniformly sensitive to peni- 
cillin, and only one resistant strain has been 
reported.” Likewise the meningococcus and 
the pneumococcus are still very susceptible to 
low concentrations of penicillin, and only one 
strain of type 1 pneumococcus has been en- 
countered which was thought to be resistant." 

A more critical problem is the overgrowth, 
during treatment with an antibiotic to which 
they are not sensitive, of bacteria ordinarily 
constituting part of the normal flora of the 
respiratory or gastrointestinal tract, and not 
usually causative of acute disease.“ Good ex- 
amples of this phenomenon are the appear- 
ance of moniliasis during antibiotic therapy. 
and the development of pneumonia due to 
gram-negative organisms during prolonged 
penicillin therapy.” '® Of growing concern has 
been the occurrence of staphylococcal enteri- 
tis following oral therapy with broad spec- 
trum antibiotics and occasionally following 
oral penicillin or streptomycin. In these cases. 
hemolytic Staphylococcus aureus has appeared 
as the predominant or even sole organism in 
the bowel, with normal flora suppressed or 
eliminated."' The incidence of this potentially 
serious complication of antibiotic therapy is 
related to the occurrence of strains of Staph. 
aureus, an increasing percentage of which are 
resistant to penicillin as well as to other anti- 
biotics.’* '* The high incidence of carriers of 
such resistant strains in hospital personnel 
reported in several studies represents a real 
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and growing problem, especially in managing 
postoperative infections. In accordance with 
experience elsewhere, strains of Staph. aureus 
isolated at the Presbyterian Hospital from 
both outpatients and hospitalized patients dur- 
ing the period 1950 to 1954 included an in- 
creasing percentage resistant to penicillin. The 
percentage of strains resistant to penicillin 
was higher among those isolated from hos- 
pitalized patients than among those recovered 
from clinic or outpatients (figure 1). 


Masking Infections . 


A special area in which the haphazard ad- 
ministration of penicillin or other antibiotics 
may have serious consequences is in undiag- 
nosed subacute bacterial endocarditis. The in- 
sidious onset of this disease, often with no 
symptoms other than a little intermittent fever, 
fatigue and weight loss, is well known. Yet 
many patients will be admitted to the hospital 
because such vague symptoms have persisted 
despite the administration of a little penicillin, 
and these patients will be found to have a rheu- 
matic background, indisputable evidence of 
valvular disease, and even petechiae, so that 
the diagnosis of subacute bacterial endocardi- 
tis becomes established virtually on clinical 
grounds alone. However, the advantage of iso- 
lating the responsible organism from the blood 
will have been forfeited by the prior antibiotic 
therapy inadequate to achieve a cure. 

The importance of recovering the causative 
organism in suspected subacute bacterial en- 
docarditis is obvious, since the determination 
of its in vitro sensitivity to antibiotics is a 
valuable guide in deciding the type, amount 
and extent of therapy. Although the majority 
of cases, when proved, are due to Str. viridans, 
a fair percentage are caused by nonhemolytic 
streptococci, frequently of Lancefield group 
D. The latter are often resistant to high con- 
centrations of penicillin in vitro and are there- 
fore more refractory from the clinical stand- 
point. Of 62 strains of Str. viridans isolated 
hy blood culture from cases of subacute bac- 
terial endocarditis at the Presbyterian Hos- 
pital between 1946 and 1954, 59 strains, or 
95 per cent, were relatively sensitive to peni- 
cillin, 1 unit of penicillin or less per milliliter 
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being bactericidal in vitro. Of 28 strains of 
nonhemolytic streptococci, 15 strains, or 54 
per cent, showed the same order of sensitivity 
to penicillin, and the remainder were very re- 
sistant in vitro. In some cases, the organisms 
isolated could be shown to be less _resist- 
ant in vitro to the combination of pencillin 
and streptomycin than to either antibiotic 
alone. This synergistic action of penicillin 
with streptomycin, especially on the entero- 
cocci, has been amply demonstrated both ex- 
perimentally and clinically. In short, it is safe 
to say that in subacute bacterial endocarditis, 
almost more than in any other serious infec- 
tion, the isolation and characterization of the 
causative organism are of prime importance 
with respect to the diagnosis, management and 
prognosis in the individual case. 
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FIGURE 1. The increasing prevalence of penicillin-resist- 
ant Staphylococcus aureus as reflected in the changing 
in vitro sensitivity of strains isolated from 1950 through 


1954. 
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TABLE 1 


CLINICAL FEATURES OF THE COMMONER REsPIRATORY DISEASE SYNDROMES 





| CLINICAL FEATURES 








DISEASE ETIOLOGY [ Other Signs and 
| Onset | Fever Coryza sheet 
Symptoms 
Common cold | Viral Abrupt | None (in| Regularly | Malaise 
| | | 
| adults) 
Exudative | Beta hemolytic streptococci, Abrupt | Moderate} None Cervical nodes, nasal 
tonsillitis and | usually group A congestion 
pharyngitis 
| 
Infectious mononucleosis | Variable | Moderate| None | Lymphadenopathy, 


(possibly of viral etiology) | splenomegaly 


| 
Pharyngoconjunc- | Adenoidal-pharyngeal-conjunctival | Gradual | Moderate| Occasionally 
tival fever agents (APC viruses; at least six 
immunologic types with common 
: group-specific complement fixing > ——— a a — 

Acute respiratory | anticen(s) : types 3 and 4 (RI-67) Gradual | Moderate} Frequently Hoarseness, dry cough 

5 S), types 
disease (ARD) probably most often implicated) 


| Lymphadenopathy, 
conjunctivitis in type 
3 cases 























en ere s 
Atypical | Gradual | Moderate} Unusual Severe headache, dry 
pneumonia to high paroxysmal cough 
| Rickettsia burneti; lympho- Abrupt | Moderate} Unusual 
| granuloma venereum, psittacosis- to high 
| ornithosis group of larger viruses 
| | 
ER TEES REE _ r 
Primary atypical | Probably viral; identity of Gradual | Moderate| Unusual 
pneumonia | agent(s) uncertain | tohigh | 
| 
Lobar pneumonia | Usually pneumococcus Abrupt | High | May be preceded | Chest pain, chills, 
by a cold productive cough 
Influenza Viral (types A, A’, B, C, etc.) Abrupt | Moderate! None Constitutional; head- 
ache, dry cough 
Meningitis is another category of acute in- _ polymorphonuclear leukocytic reaction, which 
fection in which the diagnosis may be masked in itself constitutes strong evidence for the 
by subcurative antibiotic treatment in the bacterial etiology of meningitis. It is there- 
early stages. A patient with increasing signs _ fore of the greatest importance to establish a 
of meningitis may be sent to the hospital after _—_ specific diagnosis in patients with meningitis 
having received one injection of penicillin be- _ prior to the institution of antibiotic therapy 
forehand. Yet this small amount of penicillin | whenever possible, since on such information 
will make it difficult or impossible subsequent- _ will depend the correct management of indi- 
ly to recover meningococci or pneumococci vidual cases. 
by culture of the spinal fluid or blood. How- It might be pointed out that in acute me- 
ever, the spinal fluid will still show a marked __ ningeal infections of bacterial etiology, with 
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TABLE 1 


CLINICAL FEATURES OF THE COMMONER ReEsPIRATORY DISEASE SYNDROMES 





Evidence of pulmonary | 
involvement 


LEUKOCYTE COUNT 


None 

| differential 

| Elevated total and 
percentage of 
polymorphonuclear 
neutrophils 


None 


Low to high total, 
high percentage of 
lymphocytes 


None 


Normal total and 
differential 


None 


Tracheobronchitis, no | Normal total and 
x-ray changes | differential 


Scattered rales, soft Polymorphonuclear 
nodular or patchy | leukocytosis late in 
nonlobar x-ray shadows| course, occasionally 
more extensive than | with spread of 
physical signs, | pulmonary lesions 
migratory pneumonitis 

with new areas of 

infiltration during 

acute disease 


Lobar consolidation by | Polymorphonuclear 
physical and x-ray leukocytosis 
examination 


Normal total and 
differential 


Fine rales, rarely 
x-ray shadows 


Normal total and 


| 


| DIFFERENTIAL 
| LABORATORY TESTS 





None 


Isolation of 
streptococci, rise in 
antistreptolysin titer 


rise in heterophil 
antibody titer 


| Rise in titer of 
complement fixing 
| antibodies to group- 


| rise in cold or 
| streptococcus MG 
agglutinin titers 


| Rise in specific 

| complement fixing 
| antibody titer, no 
rise in cold or 
streptococcus MG 
agglutinin titers 


Rise in cold and/or 
streptococcus MG 
agglutinin titer 


Isolation of 
pneumococcus or 
| other respiratory 
pathogen 


Rise in complement 
fixing antibody and 
antihemagglutinin 
titers 


Abnormal monocytes, 


ANTIBIOTIC INDICATED 





None 


| Penicillin, 
| (Aureomycin, 
| Terramycin) 


| None 


| None 


specific antigen(s), no | 


None 
None 


| Aureomycin, 
| Terramycin 


| Aureomycin (?), 


| Terramycin (?) 


Penicillin 
(broad spectrum 
antibiotics) 


None 





| 


REMARKS 





Antibiotics only for 
purulent sequelae 

| Antibiotics for 

| preventing rheumatic 

| fever, acute 
glomerulonephritis 


Prolonged clinical 
course 


| May resemble common 
| cold except for fever, 
and streptococcal sore 
throat except for 
absence of 
leukocytosis 


Treatment 
symptomatic (e.g., 
APC® capsules) 


Value of antibiotics 
still debatable 


Sharp clinical 
response virtually 
diagnostic 





the exception of leptospiral meningitis, the 
blood leukocyte count is elevated as a rule, 
with polymorphonuclear leukocyte predomi- 
nance, whereas in infections of viral etiology 
the total white blood cell count is usually nor- 
mal, with a normal or lymphocytic differen- 
tial. In the common viral or so-called aseptic 
meningitides, which include lymphocytic cho- 
riomeningitis, mumps, herpes simplex and po- 
liomyelitis, the spinal fluid, of course, also 
shows a lymphocytic reaction. 
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Indications and Contraindications 


With the significant complications of anti- 
biotic therapy in the background, the physi- 
cian nonetheless is repeatedly tempted to use 
antibiotics, whether or not clear-cut indica- 
tions or contraindications are present. Indeed, 
it frequently takes more fortitude on his part 
to withhold such treatment than to administer 
it when the clinical picture is not well defined 
and when patient and relatives are pressing 
for action and results. One of the salient facts 


181 





which still holds true is that none of the com- 


mon viral diseases are susceptible to antibiotic 
treatment, with a few exceptions to be con- 
sidered later. This is in contrast to most, if 
not all, of the common bacterial diseases, 
which can be treated successfully provided the 
correct etiologic diagnosis is made. How is 
one to make this very important distinction 
without the extensive facilities for bacterio- 
logic and serologic investigation? A few spe- 
cific examples may help to indicate that pre- 
sumptive differentiation between viral and 
bacterial disease can be made primarily on the 
basis of accurate clinical observations, with 
the help of one or two simple laboratory pro- 
cedures that can be carried out easily in the 
home or office. 

The single category of illness for which an- 
tibiotics are administered most frequently, 
and in many cases without sufficient indica- 
tion, is that of the acute respiratory disease 
syndromes. Nonetheless, a distinction between 
probable bacterial and viral etiology frequent- 
ly can be made with sufficient certainty to 
justify either administering or withholding 
antibiotics. In table 1, clinical features of the 
commoner respiratory disease syndromes are 
listed. Differential laboratory tests, presented 
for reference, are not always necessary in 
order to arrive at a justifiable decision as to 
whether or not to use antibiotics. 

The viral etiology of the common cold is 
well established on both experimental and 
epidemiologic grounds, although the virus it- 
self has not been isolated with sufficient ease 
or regularity to allow more precise characteri- 
zation. The common cold, however severe, is 
rarely accompanied by fever or leukocytosis 
unless some secondary bacterial complication 
arises. Such complications, including otitis 
media, acute sinusitis and mastoiditis, are the 
sole justification for antibiotic therapy in man- 
aging the common cold. 

Exudative pharyngitis, with cervical lym- 
phadenopathy and tonsillitis, is often caused 
by beta hemolytic streptococci, usually Lance- 
field group A, although other groups have been 
implicated.*° Leukocytosis is the rule, with 
polymorphonuclear leukocytic predominance. 
The presence of group A streptococci in the 
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throat is an important indication for the 
prompt administration of penicillin in mod- 
erate dosage over a length of time sufficient 
to insure eradication of the organisms. In 
situations where bacteriologic studies are not 
feasible, exudative pharyngitis or tonsillitis 
should nevertheless be treated with antibiotics 
in order to eliminate group A streptococci in 
case they are present. There is good evidence 
that at least a week or 10 days of antibiotic 
administration is necessary to eradicate the 
organisms. In addition to limiting the possi- 
ble spread of streptococci to family contacts, 
antibiotic administration is an effective pro- 
phylactic measure against the nonsuppura- 
tive sequelae of acute streptococcal infections, 
namely, rheumatic fever and acute glomerulo- 
nephritis.”":** A number of studies have shown 
that a long-acting penicillin preparation is 
effective, since low but still detectable levels 
of penicillin are maintained for 12 to 14 days 
after a single injection of 600,000 units.**~* 
Broad spectrum antibiotics have also been 
used successfully but are probably less reli- 
able than penicillin for this purpose.*°** 

Infectious mononucleosis has been included 
in the table, since its onset, with acute pharyn- 
gitis, tonsillitis and lymphadenopathy, is often 
very similar to that of streptococcal infection 
and can be differentiated with certainty only 
later in the course of the disease by the lym- 
phocytic response in the blood, the appear- 
ance of abnormal mononuclear cells and a rise 
in the heterophil antibody titer. In addition, 
the spleen is usually palpable. 

Less clearly defined from the clinician’s 
viewpoint are the other viral respiratory dis- 
ease syndromes, and in turn the indications, 
if any, for antibiotic therapy. The discovery 


has provided an etiologic explanation for some 
of these syndromes. This group of viruses, 
comprising at least six immunologic types, is 
designated as the “adenoidal-pharyngeal-con- 
junctival” (apc) group of agents. They can 
cause exudative pharyngitis, with or without 
coryza, which may be indistinguishable from 
the common cold except for fever, and may 
resemble streptococcal sore throat except for 
the absence of leukocytosis. Conjunctivitis, 


POSTGRADUATE MEDICINE 














frequently unilateral, seems to be a constant 
feature of infection with type 3 APC virus.*” 
Group-specific complement fixation tests, not 
yet generally available, have served to identi- 
fy the APC viruses as the cause of widespread 
respiratory disease both in the civilian popu- 
lation and in military recruits, accounting for 
a large proportion of cases previously desig- 
nated as undifferentiated acute respiratory dis- 
ease.” These cases show nothing particularly 
distinctive except for a fairly uniform pattern 
of moderate fever, hoarseness and fine, scat- 
tered rales without x-ray evidence of pul- 
monary infiltration. 

At least one member of the APC group of 
viruses (type 4, corresponding to the RI-67 
agent described by Hilleman and Werner’) 
is responsible for some cases of so-called atypi- 
cal pneumonia. The clinical features are simi- 
lar to those of the disease entity originally 
designated as “primary atypical pneumonia, 
etiology unknown,””** *° 
ysmal, nonproductive cough, variable physical 


which consist of parox- 


signs in the chest, and x-ray lesions the extent 
of which frequently exceeds that of the physi- 
cal signs. As seen by x-ray, the lesions con- 
sist usually of patchy areas of consolidation, 
on rare occasions in lobar distribution. Evi- 
dence of pulmonary infiltration may persist 
for some time after defervescence and fairly 
complete clinical recovery. In addition to their 
distinction on the basis of specific comple- 
ment fixation tests, infections due to the APC 
group are characterized by the absence, dur- 
ing convalescence, of cold agglutinins and 
agglutinins for streptococcus MG. Cold and 
streptococcus MG agglutinins, however, are 
fairly constant features in cases of primary 
atypical pneumonia caused by an agent or 
agents as yet unidentified but unrelated to the 
APC group. 

The clinical picture of atypical pneumonia 
is also seen in Q fever, caused by Rickettsia 
burneti, and in infections with the lympho- 
granuloma venereum and psittacosis-ornitho- 
sis group of larger viruses. Cold agglutinins 
do not appear in either of these last two in- 
fections, which, however, can be diagnosed 
during convalescence by a rise in specific com- 
plement fixing antibodies to the antigens of 
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the respective organisms. As to antibiotic ther- 
apy in the atypical pneumonia syndrome, none 
has been found to be effective in the cases 
caused by the APC group of viruses. Primary 
atypical pneumonia, with cold and/or strepto- 
coccus MG agglutinins, has been held to re- 
spond to AUREOMYCIN® and TERRAMYCIN®,”* 
This particular question has not been conclu- 
sively settled,’ although the evidence favors 
using the broad spectrum antibiotics. Both 
() fever and psittacosis-ornithosis are known 
to respond well to Aureomycin or Terramy- 
cin. Since the fact that the various etiologies 
of the atypical pneumonia syndrome can be 
established only on the basis of special sero- 
logic reactions, and because some responsible 
agents seem to be susceptible to antibiotics. 
it would seem quite logical to use Terramy- 
cin or Aureomycin in treating the more severe 
cases with clinical and x-ray evidence of pneu- 
monitis but with normal leukocyte count and 
nonproductive cough. Penicillin is ineffective 
and should not be used except when sequelae 
due to secondary bacterial infection arise.** 

The atypical viral pneumonias should be 
distinguished clinically from the acute bac- 
terial pneumonias, chiefly the pneumococcal 
type. This can be accomplished with fair cer- 
tainty without elaborate laboratory aids. The 
abrupt onset, usually high fever, regularly 
productive cough with purulent or blood- 
tinged sputum, and marked leukocytosis, are 
strong evidence for a bacterial etiology. A 
prompt response to penicillin, the drug of 
choice for pneumococcal pneumonia, virtual- 
ly establishes this diagnosis. Broad spectrum 
antibiotics are also effective.’ *’ It might be 
pointed out that despite the reduction in mor- 
tality accomplished by antibiotic therapy. 
pneumococcal pneumonia still has an appreci- 
able fatality rate, and certain factors, such as 
age, unusual leukopenia, concomitant unre- 
lated disease and infection due to types 1 and 
3 are significant.*® 

Influenza, a diagnosis applicable strictly to 
the disease caused by several immunologically 
distinct types of virus, shows certain features 
which distinguish it from the foregoing clini- 
cal entities. The onset may be abrupt and the 
fever moderate. Symptoms are primarily con- 
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stitutional without any striking localizing signs. 
Pulmonary lesions, by either physical signs or 
x-ray, are rare except in large epidemics. As 
with the other respiratory diseases of viral 
etiology, the leukocyte count is usually nor- 
mal. A specific retrospective diagnosis can be 
made by a rise in complement fixing anti- 
bodies and antihemagglutinins. Influenza does 
not respond to any antibiotic. 


Goode in the Department of Microbiology, 


vitro antibiotic sensitivity 
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CLINICOPATHOLOGIC CONFERENCE 


Report From Veterans Administration Hospital, Hines, Illinois 


Report of Case 


A 50 year old shoemaker was admitted to the 
elie ° ~ . . ~ me 
Neurosurgical Service in September 1953 
with a diagnosis of possible prolapsed nucleus 
—— 

pulposus. 
is past history included the usual child- 
hood diseases. In 1915, at the age of 19 years, 
he fell out of a tree and injured his dorsal 
° —— — 
spine. He had a moderate amount of pairnand 
remained in bed for a year. A cast was not 
applied and he did not have medical treat- 
ment. There was no paralysis or any loss of 

sensation. 
He had a tonsillectomy in 1924. There was 
no history of venereal disease. In 1943 he was 

en 


told that he had high blood pressure. 
His father died “OT “old age,” his mother 


of “female trouble”; their ages at death were 
not given. Two brothers and two sisters were 
living and well. One brother died from “stom- 
ach trouble” and one from high blood pres- 
sure. A sister died following an abdominal 
operation. 

The patient served in the United States 
Army as an infantryman from June 1917 to 
May 1918. He was given a medical discharge 
with a diagnosis of arthritis of the left knee. 

He stated that he smoked about six ciga- 
rettes a day and did not use alcohol or drugs. 
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In addition to working as a shoemaker during 
the day, he worked as a watchmaker at night. 
In the latter job he was exposed to minimal 
amounts of benzo] and carbon tetrachloride. 

Ever since his accident in 1915, he had had 
trouble with pain in the back. This had taken 
the form of infrequent episodes of moderately 
severe pain starting in the dorsal spine and 
radiating around the right flank to the right 
lower quadrant. The attacks sometimes oc- 
odtGlT ance a year and sometimes once in 
five years. They usually lasted about a week. 
They often had been diagnosed as appendi- 
citis, but the appendix had not been removed. 

In October 1945 the patient decided he 
was overweight at 207 lb. and reduced to 170 
lb. in #Téw months by discontinuing his eve- 
ning meal. 

About January 1953 he first noticed that 
his back and legs ached slightly after a day’s 
work. The pain was not severe and was re, 
lieved by an hour’s rest. It never interfered 
With his sleep. ABout May 1,.1953 the patient 
had an episode of back pain which he said 
was identical with his previous attacks. As 
usual, the pain became less after a week and 
finally disappeared. However, with disappear- 
ance of the upper back pain, he noticed mod- 


erately severe pain in the lower lumbar re- 
gion. It was sharp and radiated down Qoth 
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legs, anteriorly and posteriorly, but was much 
more severe in the left leg. Sudden motion, 
pe —— 


lifting, coughing or sneezing did not aggra- 


vate the pain, and it sometimes was relieved 
by taking ordinary analgesics. Gradually the 
pain became mere severe, until at the time of 
admission the patient said it was hard for him 
to walk. 

About two months prior to admission he 
first noticed numbness and_tingling over the 
dorsum of the left foot and Tateral aspect of 
the left calf. He thought, however, that this 
had improved somewhat during the month be- 
fore admission. Also during the two months 
before admission, he had had attacks of pain 
in the right upper quadrant of the abdomen 
when his back pain was particularly” severe. 





He described this as a feeling of gas in the 
abdomen which was worse after eating and 
relieved b 
used alkalies. 


e had not 






taking analgesics. 
ere was no nausea, vomiting, 
hematemesis, constipation, belching or flatus. 
He had noticed some anorexia, and said his 
bowel habits had changed from a usual one 
stool a day to about three a day. The legs 
were not weak. The patient thought he had 
lost 20, Jb. in the 60 days before admission. 

nventory by systems did not elicit further 
significant information except some “kidney 
trouble” and an infection which had cleared 
folowing medical treatment, about a year pre- 
viously. He had a work-up at another hospital 
the previous summer. A definite diagnosis had 
not been made, but surgery for herniated 
nucleus pulposus was considered. The patient 
refused this. 

Physical examination revealed a well-devel- 
oped, well-nourished man who did not appear 
acutely ill. He limped slightly, fayoring the 
left leg. Blood pressure was 146/78. His head, 
Neck. heart and lungs were normal. The liver 
was palpable at the costal margin on deep in- 
spiration and was soft, smooth and quite ten- 
der. A 
first lumbar vertebra. The spine was not rigid 
and there was no scoliosis. The lower sacral 
area was slightly tender, but the pain aid not 
Tadiate down the legs. There was moderate 
spasm of the erector spinae muscles Pilateral- 


y. The patient could touch the floor with the 


<yphosis was maximal at about the 
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knees held straight. Romberg’s sign was nega- 
tive. Straight leg raising was limited to 85 de- 
grees bilaterally. Naffziger’s and Laségue’s 
signs were negative. All deep and superficial 
reflexes were normal except the abdominal 
reflexes, which were absent. There were no 
pathologic reflexes. 

On September 25, 1953, at about midnight. 
the patient experienced sudden pain at the 
middle third of the volar aspect of the right 
forearm. with reddish = Pa ae 
deress to pressure. A rolling, tender, palpa- 
ble, cordlike mass was felt in this area and 
to be a thrombosec 
diagnosis of thrombophlebitis was made and 
he was transferred to the Peripheral Vascular 
Service for treatment on September 26. Peni- 
cillin, picUMAROL® and heparin were admin- 
istered, and by October 4 the arm tenderness 
had improved. The patient continued to com- 
plain of severe backache, for which codeine 
was necessary. On October 7 pain was felt in 


was believer 





the left calf, and Hgmans’ sign was positive. 
This improved slowly. On October 21 the liver 
was gnlarged three fingerbreadths below the 
right costal margin and was tender. The ten- 
derness over the calf was absent at this time, 
and Homans’ sign was “almost negative.” The 
patient was on Dicumarol during this period. 
On October 25 tenderness was noted in the 
right popliteal spat®7Tomans’ sign was posi- 
tive on the right, and pain and tenderness ap- 
peared over the Achilles tendon. His leg pains 
improved slowly but his backache was severe. 

On October 31, examination showed the 


liver five fingerbreadths below the right costal 
——— 


margin, and one examiner thought the gpleen 
was palpable at the left costal margin. On No- 
vember 2 the patient complained of mild diar- 
rhea, On November 4 a medical consultant 
saw the patient and noted that the skin had a 
subicteric tint but the sclerae were not dis- 
colored. blood pressure was 150/24, and soft. 
nontransmitted systolic murmurs were detected 
over the apex“and base. The liver was palpa- 
ble, firm and smooth and extended approxi- 
mately to the level of the umbilicus. This ex- 
aminer could not definitely make out the 
spleen. Pedal pulses were adequate, but there 


was thickening and tortuosity of all the palpa- 
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ble arteries. An area of redness, swelling and 
tenderness was seen on the dorsum of the 
right foot. Knee jerks were quite active. Con- 
siderable additional work-up was ordered, in- 
cluding biopsy of vein and muscle. * 

Because of the migratory thrombophlebitis, 
severe pain in the BEE cal leas, ant Tacroes. 
ing size of the liver, the patient was transfer- 
red on November 10 to the Medical Service. 
On November 14, 1 cc. of P1TREssiN® was ad- 
ministered in connection with x-ray study of 
the gallbladder. Within an hour after the films 
were made, the patient complained of pre- 
cordial pain with radiation down the left arm. 
Examination within an hour of the onset of 
this pain showed paresis of the left arm, left 
leg, left half of the face (not including the 
forehead) and left side of the tongue. An 
emergency electrocardiogram taken at this 
time revealed changes consistent with an acute 
anterior myocardial infarction. (An electro- 
cardiogram on November 8 was reported as 
“probably within normal limits.” ) Blood pres- 
sure was 120/78. The temperature, which 
prior to November 14 had not exceeded 
99.6° F., reached 102° F. on that day and 
ranged from normal to 105° F. thereafter. 

The patient did not void on November 14 
and was catheterized. Subsequently, catheteri- 
zation was required until the time of his death. 
On November 17, fine moist rales were noted 
in the left lower chest, with decreased reso- 
nance in this area. On November 19, purpuric 
areas appeared on the tip of the nose and on 
the left cheek. The next day these were larger. 
There was little improvement in the hemi- 
plegia. Examination of the eyegrounds did not 
show hemorrhage, papilledema or significant 
arterial or venous spasm. Respirations were 
intermittent; pulse was 102 and regular. On 
November 21 two new purpuric areas ap- 
peared on the left cheek and one on the left 
ear. Gangrene did not develop in these areas. 
The lef, dorsalis pedis and posterior tibial ar- 
teries were not palpable, although the popli- 
teal was normal. The right radial and ulnar 
arteries were not palpable, but the brachial 
was good in the antecubital fossa. Otherwise 
the arteries were normal. Blood pressure was 
126/72. The patient died at 9:40 p.m. on No- 
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vember 21. No statement was made as to type 
of death. 


Discussion by Medical Consultant 


DR. DAVID ABRAMSON: The rapid increase 
in size of the liver during his hospital course 
is of interest. When the patient was first ad- 
mitted, the liver was just palpable, and short- 
ly before he died it was down to the level of 
the umbilicus. Signs of congestive heart fail- 
ure were not present during this period, but 
there was some evidence of reduced liver 
function although the bilirubin content of the 
blood was not altered. 

It appears that he had thrombosis of the 
superficial veins on the volar aspect of his 
right forearm and then the dorsum of his 
right foot and posterior surface of his left 
foot, with some involvement of the deep veins 
in both legs. There were no superficial signs 
of inflammation. 

I already stressed the absence of pulsations. 
Also of interest was the development of a 
typical coronary infarction, probably brought 
about by the 1 cc. of Pitressin. 

Heart murmurs were not heard initially, 
and subsequently a murmur was noted. Symp- 
toms indicating heart failure were not present. 
The size of the heart was normal and there 
was no edema, signs of dyspnea or congestive 
trouble. 

Of interest, too, is that despite the findings 
of the peripheral vessels, the eyegrounds were 
normal. 

The left-sided hemiparesis occurred prac- 
tically at the same time as did the myocardial 
infarct (an hour later), which cleared up to 
some extent. 

For purposes of differential diagnosis, | 
shall discuss separately the involvement of the 
different organ systems. First, with regard to 
the attacks of superficial and deep thrombo- 
phlebitis, such findings can be associated with 
a number of noninfectious systemic condi- 
tions: (1) superficial idiopathic migratory 
thrombophlebitis; (2) superficial migratory 
thrombophlebitis associated with thrombo- 
arteritis obliterans; (3) malignancy of the 
visceral organs; (4) congestive heart failure; 
(5) other less frequent causes such as leu- 
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kemia, pernicious anemia and polycythemia. 


The first obviously does not apply, since it 
explains only a part of the syndrome. 

I believe there is some evidence to support 
the second possibility. Approximately 40. per 
cent of all patients with thromboarteritis ob- 
literans have a history of superficial migra- 
tory thrombophlebitis early in the disease. 
Assuming the presence of thromboarteritis 
obliterans could also explain the findings in 
the heart and brain. This condition by no 
means limits itself to peripheral blood vessels. 
Also, bizarre types of cerebral accidents may 
occur in the course of thromboarteritis ob 
literans, and from this angle the clinical find 
ings with regard to the brain condition readily 
fall into such a category. However, against 
the diagnosis are several factors. The first: is 
his age —50. Rarely does thromboarteritis ob 
literans affect people in that age group. Gen 
erally they are from 20 to 40 years of age 
when it first begins. Secondly, it rarely pro 
duces lesions of the face, as were seen in this 
case, indicating obliteration of the blood ves- 
sels. It is rarely due to large vessels becoming 
obliterated as quickly as they did in’ this 
case--a matter of days. In my experience the 
shortest time has been four, five or six months. 

Malignancy, particularly of abdominal vis 
cera, is a good possibility. An increased co- 
agulability of the blood was perhaps a result 
of toxic absorption from cancerous lesions ot 
from prolonged bed rest and general cachexia, 
generally associated with such a condition. 
Thrombophlebitis of the superficial and deep 
veins in the anterior trunk may be one of the 
first clinical manifestations of obscure carci- 
noma, particularly in the pancreas or lungs. 
In fact, one should suspect visceral lesions in 
elderly individuals in whom thrombophlebitis 
of either small or large veins develops with a 
minimal periphlebitic reaction if no other 
symptom is present. Abdominal pain, ano- 
rexia, loss of weight and rapid enlargement of 
the liver in the absence of congestive heart 
failure support the diagnosis of carcinoma. 

Thrombophlebitis may complicate a num- 
ber of other noninfectious systemic diseases, 
chief among them being congestive heart dis- 
ease associated with heart failure. It often oc- 


188 





curs in the late stages of the disease, and it is 
possible that, in failure, the venous blood 
stream is slowed sufficiently to cause a condi- 
tion favoring intravascular venous clotting. 

Arterial thrombosis also may occur in the 
terminal stage of congestive heart failure. 
llowever, in the present case signs of conges- 
tive heart failure did not appear. Such condi- 
lions as myelogenous and lymphatic leukemia, 
pernicious anemia, and polycythemia also pre- 
dispose to thrombophlebitis, but there is little 
evidence that they existed in this case. 

One’s ability to give plausible reasons for 
thrombophlebitis does not explain the rest of 
the clinical picture. Whenever so many bizarre 
happenings occur and one encounters difficul- 
ty in placing the findings in any known clini- 
cal syndrome or finds it necessary to assume 
that a number of unrelated conditions coexist 
in order to explain the various findings, one 
must consider the possibility of some type of 
generalized Periarteritis nodosa 
comes to mind first. This affects veins as well 
as arteries. Recent work has shown that peri- 


vasculitis. 


arteritis nodosa is a misnomer, since the path- 
ologic state affects veins as well as arteries. 
lavoring periarteritis nodosa in the present 
case are a vague history of hypertension since 
1943 (although not observed at the time of 
admission), a vague history of kidney trou- 
ble, presence of an eosinophilia up to 20, and 
lesions on the nose, cheeks and ears, simulat- 
ing gangrene. | have seen a number of cases 
of proved periarteritis nodosa in which the 
patients had gangrenelike lesions at the pe- 
riphery of the body, tips of the ears, nose and 
tips of the fingers. Other findings that would 
conform to the diagnosis of periarteritis no- 
dosa are gastrointestinal complaints, coronary 
occlusion, and some type of cerebral artery 
spasm or occlusion. 

Another possibility is associated with dis- 
seminated lupus erythematosus. Libman-Sacks’ 
disease also must be considered. Disseminated 
lupus, like rheumatic fever, appears to be a 
diffuse disease, with the changes in the blood 
vessels affecting the wall rather than the endo- 
thelium. The characteristic changes are edema 
of subendothelial tissue and endothelial pro- 
liferation on the heart valves, and in some in- 
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stances the endothelium may desquamate. De- 
posits of platelets and fibrin will then form on 
the raw surface, producing vegetations, with 
acute or subacute bacterial endocarditis. This 
is the typical finding in Libman-Sacks’ dis- 
ease. The lumina of the peripheral vessels be- 
come narrowed or obliterated by the endo- 
thelial proliferation. Because of widespread 
involvement, the visible and the bizarre facial 
changes in this case may have been a typical 
manifestation of the butterfly lesion present 
in disseminated lupus, though they differed 
considerably from the characteristic change 
noted in this condition. 

Another possibility with regard to the facial 
lesions is a ball thrombus in the left auricle. 
This may block circulation completely but 
transiently, and during such periods definite 
obstruction in the peripheral circulation and 
in the brain will be noted. Those at the pe- 
riphery consist of absent pulses, cadaveric dis- 
coloration of fingers and toes, and similar 
lesions in the face. Invariably it is associated 
with mitral stenosis. This condition was not 
noted in this case. 

The possibility that some of the findings 
were due to emboli arising from mural throm- 
bi in the heart also must be considered. 
Against this, however, is the fact that the 
hemiparesis occurred approximately one hour 
after the onset of the acute myocardial in- 
farction. It is improbable that a mural throm- 
hus could develop in so short a time and be 
sufficiently large to account for the large num- 
ber of emboli to different portions of the 
body. If the disappearance of the pulses in the 
extremities was due to embolization, certainly 
it was not associated with the characteristic 
findings that follow sudden occlusion of a 
large peripheral artery. Ordinarily, sudden 
occlusion of a large vessel in an extremity 
produces severe pain and paresis and a ca- 
daveric appearance of the distal portion. The 
hand or foot becomes colder than its mate, 
and a stocking-glove type of anesthesia is 
elicited. None of these findings were observed, 
and hence the possibility that the disappear- 
ance of the pulses was due to embolization 
should be given little weight. However, had 
the patient lived long enough, some of the 
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signs associated with a reduced arterial blood 
flow might have manifested themselves. 

Idiopathic simple arterial thrombosis also 
must be considered. In this condition there 
is no history of an etiologic factor for throm- 
bosis such as heart disease, blood dyscrasia 
or recent operations. The patient appears to 
he in good health, when, without cause, throm- 


‘bosis of the peripheral arteries occurs, asso- 


ciated with thrombosis in veins and infare- 
tions of lungs, kidneys, spleen, brain and 
myocardium. Generally there is an increased 
index of blood plasma coagulability or a high 
platelet count which may predispose toward 
thrombosis. Venous thrombosis may antedate 
arterial thrombosis, as is readily understand- 
able, since the blood flow is so much slower 
in venous channels than in the arterial tree. 

Ordinarily, occlusion of a large artery is 
ushered in by extensive gangrene of the distal 
portion of the extremity, or only the digits 
may be affected. At times the process does not 
progress to gangrene, but chronic arterial in- 
sufficiency may result and pathologic exami- 
nation discloses the arterial lumen to be com- 
pletely occluded by a homogenous thrombus 
containing relatively few fibroblasts. Second- 
ary inflammatory reaction in the arterial walls 
is minimal, and degenerative changes are not 
present in the media of the vessel. 

In the present case, findings may be con- 
sidered to fall into this category except that 
rarely does idiopathic simple arterial throm- 
bosis affect individuals in the fifth decade of 
life. In most instances the patient is young. 


X-ray Examination 


DR. WALTER J. DE NYSE: With regard to the 
chest x-rays, there is nothing unusual about 
the chest of this man. The heart is more the 
transverse type, which probably makes it look 
a little larger. 

DR. WALLACE F. CHILDS: His knee is essen- 
tially normal, with a slight amount of decal- 
cification but no evidence of arthritis. This 
examination was made two days before the 
patient died. The cardiac shadow is enlarged. 
The gallbladder examination was not success- 
ful, in that there is no visualization of the 
gallbladder. The film shows the old injury of 
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the spine, and the liver. A request was made 
to repeat this examination, but the patient 
died before we could do it. 

PATHOLOGIST: If there are no further ques- 
tions or comments, the postmortem findings 
will be given. 


Postmortem Examination 


Postmortem examination disclosed the body 
of a well-developed, well-nourished 50 year 
old white man. The body weighed about 190 
lb. and measured 172 cm. in length. 

The skin of the nose and left malar areas 
was markedly discolored. These lesions ap- 
peared closely to represent areas of throm- 
bosis. The tissue was quite indurated, but 
the skin was not broken. Areas of discolora- 
tion also were noted on the left leg and thigh 
following the large veins. On palpation, there 
was some evidence of induration of the deep 
tissues. The skin, however, was not involved. 
No discolorations were noted of either arm or 
forearm. 

Examination of the chest disclosed about 
2000 cc. of brownish fluid on the left, and 300 
cc. of straw-colored fluid on the right. The 
left lung was partially collapsed. Bilateral 
bronchopneumonia was noted at the bases. 
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FIGURE 1. Massive infare- 


tion of left ventricular wall, 





FIGURE 2. Microscopic section showing recent infarction 
of left ventricular wall. 


and an infarction, 5 cm. in diameter, at the 
left base posteriorly was hemorrhagic and 
showed evidence of central necrosis. On cut 
section, numerous grayish-white, circum- 
scribed tumor nodules were found in all lobes. 
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the largest 3 cm. in diameter. Careful dissec- 
tion disclosed no connection with the bron- 
chial tree. The pericardial sac was enlarged to 
the left, and on opening the sac, a massive 
infarction could be seen involving the anterior 
portion of the left ventricle. The heart weighed 
430 gm. Section of the heart disclosed a re- 
cent thrombosis of the anterior descending 
coronary artery, causing massive infarction of 
the entire anterior wall, involving the apex 
and a portion of the septum. The cut surface 
was grayish-red and showed early evidence of 
degeneration. There was no evidence of mural 
thrombus formation. The left ventricle wall 
measured 1.8 em. in thickness. A large recent 
friable vegetation was noted on the aortic 
leaflet of the mitral valve. This was soft and 
easily dislodged. There was no gross evidence 
of injury of the endothelium. Sections of the 
peripheral vessels did not disclose evidence 
of injury or any specific inflammatory lesion. 

Examination of the abdomen revealed a 
hard tumor mass 5 cm. in diameter involving 
the head of the pancreas. Small nodules were 
also noted in the body of the pancreas, numer- 
ous large nodules in the liver, and small nod- 
ules in the spleen. The nodules in the liver. 
kidneys and spleen were grayish-white and 
well demarcated and showed central umbilica- 
tion. Microscopic examination of the tumor 
disclosed adenocarcinoma, sclerosing type. 
primarily in the pancreas. Section of the body 
of the pancreas disclosed some fibrous pan- 
creatitis with fat necrosis, probably due to ob- 
struction by the tumor mass. 

Examination of bones of the spine did not 
disclose evidence of neoplasm. 

Infarctions, hemorrhagic in type, were 
noted in the spleen and both kidneys. 

The gastrointestinal tract did not show 
gross pathologic lesions. 

The brain weighed 1300 gm. and showed 
a mild edema of the meninges. Serial section- 
ing failed to disclose evidence of new growth, 
hemorrhage or vascular thrombosis. 


Anatomic Diagnosis 


1. Adenocarcinoma of the pancreas, with 
metastases to liver, spleen, both kidneys and 
both lungs. 
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FIGURE 3. Gross appear- 
ance of primary carcinoma 
of pancreas. 


2. Coronary thrombosis with occlusion and 
infarction. 

3. Bronchopneumonia, bilateral. 

4. Infarction of spleen, kidneys, left lung 
and peripheral vessels. 


5. Infarction of peripheral vessels. 


Discussion 


PATHOLOGIST: There was a question as to 
whether the tumor was primary in the pan- 
creas or lung. At autopsy, no connection could 
be found between any of the tumor masses 
of the lung and the bronchial tree, and on 
microscopic examination the tumor was quite 
classically the so-called sclerosing carcinoma 
of the pancreas. 

DR. ABRAMSON: Were the thrombi on the 
heart valves of recent origin? 

PATHOLOGIST: Yes. They were soft and 
readily brushed off, without injury to the 
endothelium, and microscopic examination 
showed the endothelium of the area to be 
intact. 

We have seen multiple embolism of pe- 
ripheral vessels in two other cases of carci- 
noma of the pancreas and liver. 

DR. ABRAMSON: Your impression is that this 
was embolism rather than thrombosis? 

PATHOLOGIST: Yes. 
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FIGURE 4. Adenocarcinoma of 
the pancreas. 


FIGURE 5. Adenocarcinoma of 
the pancreas, metastatic to the 
kidney. 
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FIGURE 7. Adenocarcinoma of 
the pancreas, metastatic to the 
spleen. 


FIGURE 8. Adenocarcinoma of 
the pancreas, metastatic to the 
liver. 

















RESIDENT: Were the metastases in the liver 
the same as in the lung? 

PATHOLOGIST: Yes. 

DR. ABRAMSON: I also intended to discuss 
the question of the role that the injection of 
Pitressin played in the clinical course. There 
is a lot of doubt that Pitressin may cause con- 
striction of coronary vessels and depression of 
cardiac efficiency, the latter being due to the 
diminution of oxygen supply consequent to 
the coronary constriction. The output of the 
heart is decreased despite elevation of blood 
pressure, and coronary flow is slowed. 

In view of the onset of infarction after in- 
jection of Pitressin, one must assume causal 
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relationship between the two. There would not 
be such a reaction in an individual with nor- 
mal coronary vessels. However, it is conceiva- 
ble that in an individual with coronary scle- 
rosis or in one in whom signs of abnormal 
responsiveness of vessels to stimuli existed, 
as was noted in the present case, this drug 
might cause sufficient insult to coronary ves- 
sels to alter a coronary blood supply which is 
already impaired or markedly affected by ex- 
ternal stimuli, to the point where it is inade- 
quate to nourish the myocardium even at rest, 
and hence a myocardial infarction might re- 
sult. It is therefore wise to exercise some cau- 
tion in the routine use of Pitressin. 


CHEST PAIN 


Pain in the chest is one of the commonest symptoms encountered by the 


physician. The differentiation of “coronary” pain or angina pectoris, due 
to coronary artery disease, from functional and other chest pain, has become 


an important and challenging problem. For example, in a recent survey of 


1000 consecutive cardiac consultations, 61.2 per cent of the patients were 
found to have heart disease; three-fourths of these had coronary disease, 87 
per cent of whom presented an anginal syndrome. Although almost 40 per 
cent of the 1000 patients were found to have no heart disease, 64 per cent 
of this group complained of chest pain. In these noncardiac cases, the pain 
was neurogenic in origin, or the result of such extracardiac conditions as 
spondylitis, fibrositis, peptic ulcer, gallbladder disease and hiatus hernia. 


A. M. Master, H. L. Jaffe and L. Pordy, “Chest pain,” 
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The Role of Medicine and Physicians 
in International Affairs 


CHARLES W. MAYO* 


Vayo Clinic and Mayo Foundation, Rochester, Minnesota 


B wourp be less than 
human if | did not ex- 
press the deep feeling 
that | attach to the 
honor of being presi- 
dent of this associa- 
tion for 1955. I feel the 
honor deeply, not only 
because it has afforded 
me the opportunity to 


CUARLES W. MAYO 


increase my medical 
knowledge and to min- 
gle with my colleagues, but also because my 
uncle, Dr. Will, was president in 1933, and 
my father, Dr. Charlie, in 1935. There has 
been at least one occasion on which | have 
been introduced as the son of the Mayo broth- 
ers, which left me questioning whether Uncle 
Will was Mother. 

The attainment of lasting peace is an ob- 
jective more desired by more peoples of this 
earth than is any other. This is a self-evident 


Section of Surgery, Mayo Clinic and Mavo Foundation, Rochest 
Minnesota. (fl Mayo Foundation, Rochester, Minnesota Ss a part 
the Graduate School of the University of Minnesota.) 


Presidential address presented before the fortieth annual Assembly of 


the Interstate Postgraduate Medical Association at Milwaukee. 
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truth. In spite of the supreme desire for a 
durable peace, there are those who, though 
wanting peace, firmly believe that war, what- 
ever its apparent cause may be, is basically 
biologic in nature and only temporarily possi- 
ble of deferment by man. Although there are 
arguments for this thinking, which from the 
start stifle the planning of efforts to attain 
world harmony and accord, the existence of 
such thinking seems a sad and negative com- 
mentary on civilization. 

Our immediate concern is not the goal it- 
self, but rather the mechanics, moral, legal 
and physical, by which our nation and others 
can advance toward the goal. True, individual 
man is entitled, yes, even obligated, to har- 
bor idealistic objectives which have at heart 
human welfare; it is only thus that we become 
properly motivated. But actions designed to 
accomplish our aims must be practical and 
they must be taken step by step; this is a 
truism whether it concerns one person, a 
group of persons, a nation or even an organi- 
zation of nations. 


United Nations 


\ practical approach to the goal of peace 
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is through the United Nations. This organiza- 
tion must be understood as an organization if 
one is to evaluate it properly as an instrument 
of peace. Written into its charter are many 
limitations that dictate what it can and can- 
not do. It is not a world federal government, 
it cannot tax anyone, it cannot draft a single 
soldier, it cannot step into any country” to 
assist without a specific invitation from that 
country. On the other hand, it may be con- 
sidered to be a world forum where knotty 
international problems are brought into the 
open for debate and resolution. There is no 
more powerful weapon for peace than the 
force of world public opinion founded on facts, 
not fiction. 

An element of our population labors under 
the misconception that some things are “for 
free.” Nothing could be more untrue. Some- 
body has to pay. When it comes to the ques- 
tion of cost, again we must be practical, par- 
ticularly when we are spending the people’s 
money. Hence we must ask, What is the prod- 
uct we desire? What is the cost? Is it worth it? 

Our desire is peace. The cost? For the 
United Nations, the specialized agencies and 
the current special programs for the United 
Nations, the contributions of the United States 
for the fiseal year 1955 amount to a grand 
total of a litthe more than $92,500,000; that 
is 56 cents per person per year. Compare this 
with the nearly $400 per person per year rep- 
resented by the military budget of the United 
States. Although we believe that military pre- 
paredness is a potent factor in the preserva- 
tion of peace, particularly when that pre- 
paredness is maintained by a responsible and 
moral government such as ours, we are never- 
theless impressed with the sharp contrast be- 
tween 56 cents and $400. 

For those who still are critical of the United 
Nations, its objectives and its cost, and who 
loudly proclaim, “United States, get out of 
the United Nations,” and “United Nations, 
get out of the United States.” there is the 
purely mercenary way of looking at the pres- 
ence of this international organization in our 
country: the United Nations is a paying guest. 
Its presence in New York offers these finan- 
cial advantages to the United States: (1) the 
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investment of the entire pension fund, which 
amounts to $56,000,000, in the United States 
securities, (2) the spending of about $30,- 
000,000 a year on such items as salaries and 
purchases in the United States, and (3) the 
spending of an unknown but estimated sum 
of $7,000,000 a year by delegates and aids. 

Two more surprising facts about the United 
Nations are worth noting: First, 11 member 
nations contribute more per capita than the 
United States does and, second, the contribu- 
tion of the Soviet Union is next to that of the 
United States. 

Certainly, one must conclude that it is worth 
an annual contribution of 56 cents by each 
citizen to support such organized effort in the 
cause of peace. 

From the international standpoint, there 
is, in addition, the personal contribution to 
peace, over and above the financial one, that 
each individual, regardless of race, color, creed 
or profession, can make through an enlight- 
ened interest in the means of achieving peace. 
That contribution entails first of all a more 
than passing acquaintance with those organi- 
zations, such as the United Nations, whose 
principal functions are the promotion of peace- 
ful purposes. It entails a willingness on our 
part to be guided by reason and not by un- 
directed emotion. It signifies that in our ap- 
proach to the problems of others, as in the 
approach to our own problems, we must prac- 
tice patience, understanding and tolerance. 

Nationally, we have come to an old concept 
as though it were new. It is a wise concept 
even though it has been forced upon us by 
the demonstration once again that no one can 
buy friends with money. It is a simple con- 
cept—the concept of helping others to help 
themselves. The education of people to help 
themselves is not easy nor can it be done 
overnight: it means teaching teachers who in 
turn teach their own people. It is an invest 
ment, however, that pays both social and eco- 
nomic dividends; the needy nation, of course. 
benefits, so that, to look at it selfishly, the 
burden of continuing support is lifted from 
us. Thus, when it comes to rebuilding a na- 
tion after the devastation of years of ravag- 
ing war, or to assisting a backward country 
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toward the goal of self-government, the  pri- 
mary problem is to teach teachers in three 
principal fields, namely (1) public health, in- 
cluding medicine and sanitation, (2) agricul- 
ture and (3) engineering. 

The first of these, public health, is where 
medicine plays an important role in interna- 
tional affairs. Health is a subject of common 
interest; when we protect the health of others, 
we, in a measure, protect ourselves. This is 
especially true of the spread of communicable 
diseases which has become an increasing haz- 
ard as the facilities for transportation have 
increased, 


World Health Organization 


The World Health Organization is associ- 
ated with the United Nations but has its own 
officers and is administratively independent. 
The World Health Organization is not limited 
in membership to those in the United Nations 
but includes a total of 84 countries. It is be- 
cause of this, too, that the chain of contact 
between our ambassador to the United Nations 
and the World Health Organization is through 
our Department of State, not through the sec- 
retary-general of the United Nations. 

It was my privilege this year to serve as a 
delegate to the annual meeting of the World 
Health Organization held in Mexico City and 
to observe the functioning of this governmen- 
tal member of the international health team. 
It exerts leadership and direction in the mass 
control of such diseases as malaria, which is 
of major concern to many countries, and yaws. 
which is important in southeast Asia and the 
Caribbean; it issues definitive technical re- 
ports of committees of international experts 
on such helpful subjects as nursing, mental 
health, sanitation, influenza, plague and a host 
of parasitic diseases; under its direction, 2000 
professional persons in the various fields of 
health from countries that do not have the 
facilities for instruction are trained through 
fellowship grants. 


The World Medical Association 


As the American Medical Association is to 
the United States, so is the World Medical As- 
sociation to the international scene—a _ rep- 
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resentative organization on the professional 
level. It is made up of the leading medical 
societies of the world, of which our American 
Medical Association is one. In addition to 
organizational memberships, personal profes. 
sional memberships are available. It is a 
sounding board for world medical opinion. 
The annual assemblies and council meetings 
consider the broad aspects of problems facing 
the physicians of the world. 

Among the more important contributions 
of this young but potentially great associa- 
tion is the development of a sorely needed 
international code of medical ethics—a mod- 
ern Hippocratic oath. It also sponsored the 
first World Congress on Medical Education. 
It recognizes, as all good physicians do, that 
progress in medicine and the advancement of 
our profession are dependent not only upon 
national endeavor of physicians but also upon 
international effort, and that we have the pro- 
fessional responsibility to see that the associa- 
tion is directed properly in the interest of all 
mankind. 

There is close intertwining of the objec- 
tives of the World Health Organization and 
the World Medical Association. Each of these 
great organizations, representing governments 
and the medical profession in the internation- 
al picture, has formally recognized the other. 
It is essential that they continue to cooperate 
in order to bring about effective effort such as 
a listing of international standards of drugs 
and dosage to be included in pharmacopoeias, 
and the development of international prac- 
tices affecting doctors of medicine. 


Conclusion 


Because of the limitations of time, the great 
majority of us are not able to do justice to our 
own patients and at the same time take an 
active part in international affairs, but we 
should be informed on these matters and we 
should be aware of the fact that support of 
health programs beyond the confines of our 
country serves as an element of great strength 
in the foreign policy of our Department of 
State and in the protection of our own domes- 
tic health. We can be emissaries of good will 
for our country and our profession by inform- 
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ing ourselves, and then our communities, of 
the important part that promotion of health in 
underdeveloped countries plays in the preser- 
vation of peace and in the setting up of bul- 
warks against the spread of communism. 

It is true that: 

1. Sickness makes people poor. 

2. Poverty makes people sick. 

3. Healthy people can end poverty by 
“know-how.” 


Books 


New books received are acknowledged each 
month, As space permits, books of principal in- 
terest to our readers will be reviewed more exten- 
sively. Reviews and additional listings will be found 
in this issue starting on page A-110. 


Clinical Analgeties. By E. G. Gross, M.D., Professor 
and Head, Department of Pharmacology, State Univer- 
sity of Iowa College of Medicine, Iowa City, and M. J. 
Schiffrin, Ph.D., Assistant Director of Clinical Research, 
Hoffmann-LaRoche, Inc., Nutley, New Jersey. 101 pages. 
1955, Charles C Thomas, Springfield, Illinois. $3.00. 


Child Behavior. By Frances L. Ilg, M.D., Director, 
and Louise Bates Ames, Ph.D., Director of Research, 
Gesell Institute of Child Development, New Haven, 
Connecticut. 364 pages. 1955, Harper and Brothers, New 
York. $3.95. 


Aus- und Weiterbildung in der medizinischen 
Strahlenkunde. 41 pages. 1955, Georg Thieme Verlag, 
Stuttgart, Germany. Distributed in the United States 
and Canada by Intercontinental Medical Book Corpora- 
tion, New York. $.85. 


Of Research People. By George E. Burch, M.D., Hen- 
derson Professor of Medicine, Tulane University School 
of Medicine, New Orleans. 56 pages with 40 illustrations. 
1955, Grune & Stratton, New York and London. $3.00. 


Medical Research: A Midcentury Survey. Published 
for The American Foundation. Vol. 1, American Medical 
Research: in principle and practice, 765 pages; Vol. 2. 
Unsolved Clinical Problems: in biological perspective, 
740 pages. 1955, Little, Brown and Company, Boston 
and Toronto. $15.00. 


Chlorpromazine and Mental Health. Proceedings of 
the symposium held under the auspices of Smith, Kline 
& French Laboratories, June 6, 1955. 200 pages with 25 
illustrations. 1955, Lea & Febiger, Philadelphia. $3.00. 
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The physician is familiar with this situa- 
tion from his contact with individual patients; 
therefore, he can readily appreciate how such 
a situation applies to the larger social groups 
and can understand the international signifi- 
cance of this approach to foreign relations. 

Medicine and physicians are destined to 
play an increasingly important role in the in- 
ternational scene with the objective of better 
world health for world peace. 


Received 


Modern Nutrition in Health and Disease. Edited by 
Michael G. Wohl, M.D., Chief of Human Nutrition, 
Division of Biological Chemistry, Hahnemann Medical 
College and Hospital, Philadelphia, and Robert S. Good- 
hart, M.D., Scientific Director, The National Vitamin 
Foundation, Inc., New York, with 55 contributors. 1,062 
pages illustrated. 1955, Lea & Febiger, Philadelphia. 
$18.50. 


Functional Otology; The Practice of Audiology. By 
Morris F. Heller, M.D., Assistant Attending Otolaryn- 
gologist for Audiology, The Mount Sinai Hospital, New 
York, with Bernard M. Anderman, M.A. and Ellis E. 
Singer, M.A. 225 pages with 31 illustrations. 1955, 
Springer Publishing Company, Inc., New York. $5.50. 


Practical Neurology. By Leo M. Davidoff, M.D., Pro- 
fessor and Chairman, Department of Surgery, and Eman- 
ual H. Feiring, M.D., Associate Professor of Surgery 
(Neurosurgery), Albert Einstein College of Medicine, 
New York. 442 pages. 1955, The Blakiston Division of 
the McGraw-Hill Book Company, Inc., New York. $7.00. 


The Lacrimal System: Clinical Application. By 
Everett R. Veirs, M.D., Chief, Section of Ophthalmology, 
Scott and White Clinic, and Professor of Ophthalmology, 
The University of Texas Postgraduate School of Medi- 
cine, Temple Division. 159 pages with 73 illustrations. 
1955, Grune & Stratton, Inc., New York and London. 


$7.50. 


Thromboembolic Disease. By Geza de Takats, M.D., 
Division of Vascular Surgery, Department of Surgery, 
University of Illinois College of Medicine, Chicago. 
Edited by Michael E. De Bakey, M.D., Professor of 
Surgery and Chairman of the Department of Surgery, 
Baylor University College of Medicine, Houston, and 
R. Glen Spurling, M.D., Clinical Professor of Surgery, 
University of Louisville, Louisville. 55 pages. 1955, 
Charles C Thomas, Springfield, Illinois. $2.25. 





ditorials 


PROGRESS IN DIGESTIVE 
DISEASES —— 1955 


@we of the greatest problems of medicine to- 
day is to adapt the tremendous advances made 
in such basic sciences as physiology, pharma- 
cology, virology and biochemistry to the care 
of the patient. The important new drugs like 
MILTOWN®, reserpine and chlorpromazine, 
which are grouped under the general term of 
tranquilizers, undoubtedly will have a signifi- 
cant effect on the incidence and treatment of 
ulcer of the duodenum and stomach. The 
psychosomatic causation of these conditions is 
generally accepted. Conceivably the scientific 
use of these substances may diminish the need 
for psychiatric consultation. 

During the past quarter century many dif- 
ferent approaches to the problem of excess 
acid associated with ulcer have been made 
available. There are drugs like acetazoleamide 
which lower acidity when injected intrave- 
nously. The chemical approach which involves 
giving alkalis like the carbonates to counter- 
act the acid has been supplemented by the 
mechanical approach (substances that coat the 
lining of the stomach), the neurologic ap- 
proach (drugs that control the nerves involved 
in secretion), and the physiologic approach 
(cutting or otherwise inhibiting the action of 
the vagus nerve and removing various amounts 
of the stomach itself). 

In the realm of the gastroenterologist is the 
liver, which is involved in numerous chemical 
and physiologic activities. The widespread oc- 
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currence of hepatitis is a cause for alarm. To- 
day dogs are being inoculated against hepati- 
tis; children suffer in epidemics which may 
not always produce jaundice but can cause 
lassitude, poor appetite, failure to gain weight, 
fever and bowel difficulties. Prevention and 
treatment with gamma globulin bring in the 
immunologist. 

Medical scientists are attacking the solution 
of cirrhosis of the liver, often associated with 
chronic alcoholism, through a variety of meas- 
ures. Recent research has shown that taking 
small amounts of alcohol in the usual manner 
does not harm the liver, as revealed by the 
results of a whole battery of liver function 
tests. Possibly, the harm that comes to the 
liver is the result of deprivation of essential 
vitamins, proteins or even of glucose during 
long sieges of alcoholism. New technics in- 
volve increased intake of glucose and de- 
creased amounts of protein; yet only a few 
years ago all the emphasis was on the in- 
creased intake of an amino acid called meth- 
ionine. ACTH and cortisone are being tried 
with a view to decreasing inflammation and to 
stopping the tendency to bleeding and anemia 
associated with this condition. 


MORRIS FISHBEIN 
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BREAD 


WiurHin our own lifetime, we have seen 
amazing developments in the manufacture of 
bread—man’s most basic food next to milk. 
Indeed the nutritionists are still debating the 
many problems in this field. In a review’ of 
the subject, Professor RK. A. McCance of the 
University of Cambridge and his associate E. 
M. Widdowson point out that men began to 
cook cereals long before they made bread and 
that the history of bread began with the culti- 
vation of wheat instead of barley. Just when 
white bread was developed by the removal of 
bran is not yet established. Apparently there 
are pictures made by ancient Egyptians which 
illustrate the sieving off of bran, and the Bible 
mentions “fine flour” as being superior to 
that in the general diet. 

The ancient Greeks and Romans recognized 
at least four grades of flour. Indeed, the abil- 
ity to have white bread instead of black or 
brown bread was an important class distinc- 
tion. As far back as the time of Plato (400 
B.C.) there were references to the fact that 
whole meal bread was more necessary for 
health and strength than refined flour, even 
though neither experimental evidence nor vital 
statistics were available to prove the point. 
Hippocrates considered that white bread was 
more nutritious and that whole meal bread 
made more feces. Indeed, Galen rated the four 
kinds of bread as varying inversely with the 
amount of bran in them because, in his opin- 
ion, “the greater the bulk of stools made by a 
given amount of bread the less nutritious that 
bread was likely to be.” 

In their very interesting article the British 
authorities trace the development of bread 
through medieval England, the eighteenth and 
nineteenth centuries and up to the time when 
Sylvester Graham, the vegetarian, began to 
emphasize whole meal bread, now called 
graham bread in the United States, and pro- 
moted its use almost as a religious cult. In 
fact, Graham said that separating the bran 
from the endosperm was tearing asunder what 
God had joined together in the grain. He also 
promoted the idea that bran bread provided 
strong frames and good health. Attention be- 
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gan to be transferred from the bran to the 
wheat germ and the nutritionists who began 
to make a science out of baking emphasized 
that “although whole meal flour contained 
more indigestible cellulose, it also contained 
more protein, fat and minerals than white 
flour.” Still later, however, biologically minded 
scientists showed that the indigestible nature 
of the branny parts so increased the loss of 
nutrients in the stools that weight for weight 
the chemical advantages were more than coun- 
terbalanced by the physiologic drawbacks. 

World Wars I and II turned intensive at- 
tention to the baking of bread, the principle 
of enrichment was introduced, we began to 
learn about the essential vitamins and min- 
erals, and the question then was no longer 
“whether high extraction flour was better than 
white—nobody questioned that—but whether 
white flour enriched with B vitamins and iron 
was as good as the natural 80 or 85 per cent 
extraction flour.” 

Under the leadership of the British Medical 
Research Council, an extensive experiment 
was carried on in Wuppertal-Elberfeld in 1946. 
The experiments were held in a children’s 
home in which there were 150 hungry young- 
sters. These children had been living on diets 
that had been short of calories, deficient in 
whole milk and otherwise unsatisfactory. Their 
total intake of animal protein was only some 
8 gm. per day. These children were placed on 
diets consisting of 75 per cent of experimental 
breads and 25 per cent potatoes and vegetables. 
The breads were of unenriched 70 per cent 
extraction flour and a similar flour enriched 
with thiamine, riboflavin, nicotinic acid and 
iron. The experiments proved definitely that 
the children grew and improved equally well 
on either unenriched 70 per cent extraction 
flour or on 70 per cent enriched extraction 
flour. As a result of their studies the British 
authorities have concluded that it is not wise 
to generalize too widely from such experi- 
ments. They believe, for instance, that these 
experiments prove that white bread supple- 
mented with a sufficiency of B vitamins gains 
nothing by the maneuver of fortification be- 
yond that, and furthermore that such a diet 
which includes 25 per cent cereals and vege- 
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tables can be made so nutritious that it cannot 
be improved by a milk supplement. The con- 
cluding paragraph of their study is a beauti- 
ful piece of scientific philosophy: 


It is of course always possible that little at- 
tention will be paid to these experiments of 
ours until we are all dead and buried. It would 
be difficult now, for instance, for any admin- 
istrator to go back on the policy of enrich- 
ment. The herd instinct “gives widely held be- 
liefs a spurious validity irrespective of whether 
or not they are founded on any real evidence” 
(Beveridge 1950). Anything which threatens 
to make an adult change his beliefs, particu- 
larly if he has expressed them openly, is dis- 
turbing to him and it may safely be predicted 

in fact it has already happened—that people 
who believe in the value of high extraction or 
have committed themselves to it will react to 
these results by attacking the evidence as best 
they can or by neglecting it, and so escape 
from its disturbing effects (George 1936). We 
shall not mind: we have had the fun of doing 
the work. 


In an editorial’ the Lancet traces the great 
battle that prevailed in England over this 
question of whole wheat versus white bread 
and agrees with the investigators that positive 
conclusions are not to be drawn from limited 
experiments. The situation has come to the 
appointment of a special panel which will de- 
termine for Great Britain, in the light of the 
scientific and medical evidence now available. 
the difference in the composition and nutri- 
tive value between national flour which is a 
70 per cent extraction flour and flours of low 
extraction rate with or without the three token 
nutrients. The panel will advise as to whether 
any such differences are significant from the 
point of view of the health of the population. 
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SURVIVAL AND REHABILITATION 
AFTER CORONARY OCCLUSION 


EN one of the classic surveys of patients with 
heart disease and hypertension that have come 
from the clinics of Dr. Arthur M. Master, a 
report! published in 1954 on “Survival and 
rehabilitation after coronary occlusion” has 
great interest at this time. Dr. Master and his 
associates in the Cardiographic Laboratory 
of the Mount Sinai Hospital, New York, fol- 
lowed up 500 patients who had survived a 
coronary occlusion for from 1 to 29 years, 
Two out of every five patients had made a 
complete functional recovery. Three-fourths 
of all the patients were working and more 
than half of them had already lived more than 
five years after the attack. One out of every 
live patients survived the attack for more than 
10 years. Death usually occurred as a result 
of another coronary occlusion or of congestive 
heart-failure. 

Dr. Master emphasizes that the most reli- 
able measure of recovery after coronary oc- 
clusion is the absence of symptoms related to 
the heart. When the physical examination, 
electrocardiogram, heart size and cardiac pul- 
sation are normal, according to his observa- 
tions, the patient has almost always made an 
excellent recovery. Important is the observa- 
tion that the site of the infarction does not 
affect the prognosis after occlusion of a cor- 
onary vessel. The prognosis is better in young- 
er patients, but on the whole the patient and 
the physician may be optimistic about the 
prognosis in coronary occlusion. Statistical 
studies have established that the majority of 
patients survive for many years and lead pro- 
ductive lives and those patients who return to 
work do at least as well as those who retire. 
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